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Preface 



The pervasive degradation of the global environment has loomed large in the news 
because of its omnipresence, enormous consequences, and llie accelerating efficiency with 
which it is ovenvhelming the worid. Less noticed* however, are the small assaults on the 
environment in unpttblidzed local campaigns over the centuries. 

These local destructions are not intended or understood by the perpetrators. Indeed they 
are the only means by which the people can survive. Tliey represent the local inhabitants' 
desperate choice between destroying the land or dying off themselves. They lack the 
knowledge to do better, and the resources to act differently if they did realize wiut they 
were doing. 

An instructive illustration iS found in the Province of Coquimbo, Chile, a semiarid 
mountainous land where the peasants Hve close to the absolute niarein of survival. There, the 
rural population (the canipesinos) eke out a bare subsistence from mininp. irrigated agricul- 
ture, pastoralism, and wUd-plani collecting. Like other inipovcnshed people livmg on poor 
land in arid regions of the world, the aanpesinos have an absolute and continuing depen- 
dency on the sparse wild vegetation. That is their source of food, fiber, medicine, pasture for 
livestock, fuel, am! a variety of other products. 

The continuous use of the wild plant resources of Coquimbo has usually been beyond tlie 
capacity of the wild lands-an abuse that has degraded them so that the rural population is 
dKlining, major economic and social problems have resulted, and far-readiing ecological 
disequilibria promise an accderating ^gradation and collapse. Wth few exceptions the 
destruction of the \-.ild lands is the result of land-use patterns that developed in the sixteenth 
century and iiave been perpetuated in the conservative culture of the camprsinn. 

This book documents and interprets the historical ecological relations between the 
aanpesmo and the wild vegetation of Coquimbo, highligliting the harm to the wild landscape 
from man's mismanagement. The continued environmental depredations by man assure a 
bleak future to Coquimbo*s rural population unless Chilean planners develop an understand- 
ing of the campesino\ perception of his natural environment and his relationship to the 
land. Only then can economic and community-development projects in tltc Province be 
made workable. 

Man's mismanagement of natural resources in arid and semiarid lands of the virorld is a 

problem of growing international concern; indeed this was the subject of a recent United 
Nations Conference on Desertification, held in Nairobi in September 1977. The United 
Nations Environment Programme flTNEP) and the Uncsco Man and the Biosphere Pro- 
gramme (MAfi) are currently sponsoring several initiatives and programs to combat world- 
wide desertificaticm. Major desertification problems and attempts at redaiming the desert are 
diallengmg the ingenuity of science and government in Israel, Egypt, China, Peru, Sudan, 

ix 
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and a host of other countries. The arid regions of the Southwest of the United States are 
posing like problems of a magnitude and complexity that are only now becoming recog> 
nized. 

In (Me, both Unesco and the United Nations Devdopment Pragranune (UNOT) are 
working with several national governmental agencies to solve |tf dblems of desertification in 
parts of Coquimbo. Tlicsc programs, like earlier ones, have not yet come dose to solving the 
social and economic problems plaguing the Province, let alone reversing or even slowing the 
degradation ot the wild plant cover. 

The study presented here originated as a doctoral dissertation in geography at tiie 
University of Cdif<»nia at Rivsrside. Financial support tot field vrork in Chile from March, 
1971, to April, 1972, came from a grant made to Professor H. Homer Aschmann by the 
National Science Foundation in conjunction with the Ignited States International Biological 
Program— Origins and Structures of Ecosystems-Mediterranean Scrub Project Chile-Califor- 
nia. Printed and manuscript materials were consulted in a number of libraries and aicliives in 
Santiago and La Serena, and several months were spent in various parts of Coquimbo 
interviewing campesinoi and studying their land-use practices. 

I thank the many persons upon whom I have depended so heavily for support and 
assistance in this work. Special thanks must be accorded the following in Chile: Ernst Hajek, 
Juan Gasto, Rafael Baraona, Eugemo Sierra Raiols, Jochen Kummerow, Pedro Cunill, Mario 
Peralta, Jorge Iribarren, JiiBo Montana, Carlos Jiles, Rni£ Su. and the late Carlos MuAoz 
Pizarro. Thanks must be extended also to Kurt and Nelly Hofmann, in Santiago, who made 
their home available to me, and to William Weir and Francisco Silva, of the Convenio 
Chile-California, who made motor vehicles available so that I could complete my field work. 

I thank my advisors at the University of California at Riverside, Professors H. Homer 
Aschmann, Cail L. Hansen, and Sylvia M. Broadbent, for reading and commenting on the 
oiigina] manuscript. 

My greatest debts, however, are to the many campesinos who look time off from their 
work to answer questions and act as guides, and to Jill BertogUo, who aided me in my field 
work and library research. 
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INTRODUCTION 



Desohition and extremely limited environmental possibilities for man are the overwhelm- 
ing impression of the desert as viewed from the dirt road which threads its way from the 
Pan-American Hi^way to Choros Bajos, a small village some 100 Mlometen nordi and west 
of La Serena, Coquimbo, Chile (see map 1).' To the casual observer, man's presence is 
evidenced only in the tailings and shafts of abandoned mines, deserted goat corrals, and 
small hovels with pirca^ stone walls. Closer examination of tlie wild vegetation, however, 
reveals the imp»act of numerous human activities. 

Approacliing Choros Bajos, the traveler notices that the terraces and slopes surrounding 
the village are almost completely devdd of shrubs and cacti; in fact, the density of the 
dirubby vegetatim dedines in direct proportion to nearness to the village. Only shrubs 
which are low in palatability to goats or useless as firewood manage to survive near the town, 
while the ground is almost completely barren except for a few exotic ephemerals. 

Choros Bajcw. situated in the bottom of a now-dry arn)yo (Quebrada los Choros) only 8 
kilometers trom tiic Pacific Ocean, lias tewer tlian 300 inhabitants. Tiic village is a small 
duster of adjoining adobe and vrattle and daub houses uniformly lining the two east-west 
roads that pass through town. Choros Bajos is enters via a large dusty plaza surrounding a 
poorly maintained wooden gazebo. The small church bordering the pla/a has no resident 
priest. To the north, on an alluvial terrace overlooking the town, is the well-kept, roughly 
built, adobe police station. 

Ffom tli« pottce station one can see small irrigated garden plots, with olive and oAer fruit 
trees, in the river bottom immediately south of tovm, and in die distance the Pacific Ocean. 
Also visible arc dead olive trees and deserted buildings which mark abandoned olive groves 
established by a British company some decades ago at Oiivcrcra del Pacifico. From early 
nightfall to midmorning the village is draped in a heavy fog which moves inland off the 
Pacific, ameliorating the dryness of the desert while contributing to the drabness of the area. 
In the past there was a perennial, thou^ sparse, supply of surface water in the river; now, 
however, crops can be irrigated only by those «4io have gasoline pumps to draw water from 

shallow wells dug iiUo the dry river bed. 

Choros Bajos is a comunidad-d property holding that includes both private and com- 
munal land. Ihtcomwddad, a system of land tenure frequently encountered in the Province 

1. .Map 1 includes place-names for Coqulmbo mentionied in this investigation. 

2. A kind of dry-stone walL 

; 
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of Coquimbo, has its origins in the early colonial period. Riglits to private property on a 
comunidad, usually to a small plot for a house and a small piece of irrigated land, and to the 
use of the communal land, are inherited. Each inhabitant of Qiwos Bajos claims to know his 
genealogy and can trace his ancestral rights to land on the comunidad back to the original 
royal concessionaires who held the land in the 1620's. 

With a Uttle imagination the traveler can picture Choros Bajos as it must have been 
centuries ago, for the rudimentary life style and land-use patterns of the people seem to have 
changed little since tlie colonial period. Tlie inhabitants are resourcelul and conservative, and 
have developed an enduring dependency on the land and its meager resources. Although 
small amounts of fish, firewood, fruit, vegetables, goat cheese, and ore are sent to La Serena, 
the people of Choros Bajos are largely self-sufficient, bartering their services or products 
among themselves and consuming most of what they produce. Almost every inhabitant of 
the village learns from childhood the value of each plant and tree in his environment and the 
uses to wliich it can be put. The wild vegetation supplies liim vwth food, medicine, building 
materials, fuel, salable i^ant (M:oducts, and pasture for his livestock. These folks, like other 
campesinos in the Province of Coquimbo, utilize the scarce resources of their environment 
with an ingenuity and efficiency that is little understood or appreciated by the outsider. 
Tliey utilize the land in much the same manner and with the same degree of self-sufficiency 
as did their forefathers. It is the campesinu, in Choros Bajos and the other villages of 
Coquimbo, and his system of living on the land tiiat lave resulted in most of the 
man-induced changes seen today in the wild vegetation of the Province. 

Tlie modern Province of Coquimbo extends from about 29'' to 32" 15' south latitude, or 
from the drainage divide that separates the Rio Huasco from the Rio Elqui. south to the Ri'o 
Quilimari. The Province has a total length of around 360 kilometers and an average width of 
less than 140 kilometers. It is bounded on the east by Chile's border with Argentina along 
die crest of the Andes, and on the west by the Pacific Ocean. 

The present political boundaries of Coquimbo have a rather complex evolution, and 
before 1843 Coquimbo included all the northern area of Chile bcyiMul the Ri'o Choapa. Tlie 
northern boundar\' of Chile, however, before the War of the Pacific (Ciiile against Bolivia 
and Peru, 1879-83), was not clear and was vaguely identified as being in the vast unpopu- 
lated area betweoi tfie Rio Copiapo and San Pedro de Atacama (Pederson, 1966, p. 18). The 
boundaries of the present Province of Coquunbo began to take shape «4ien the Copiapd and 
Huasco valleys were separated to form the Province of Atacama, in 1843, whereupon the 
Province of Coquimbo extended from the Rio Choapa in the south to the southern drainage 
divide of the Rio Huasco in the north. ^ The northern border of the modern Province of 
Coquimbo remains the same as the boundary drawn up in 1843, but the southern boundary 
south of the Rfo Choapa was not settled upon until 1929, when the Estero de Quilimari was 
added to Coquimbo.^ For descriptive purposes in this investigaticm, however, Coquimbo 
refers to the area of the present Prcvfaioe unless specified otherwise. 

3. Chile, Dircccion de EstadbtJca y Cttaot, 5&iopiir geogrdflco-estadittico de la Repiibticade (Me 
(Suitia(0, 1933), p. 24. 

4. Chile, Dueodte de EstuUstka y Oensos, XStt eeiao de pobkdAn (29 de noviemlne de 1960), 
Ser. B, No. 4, Provincia de Coquimbo (Santiago, ltd.), p. 2. 
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PHYSICAL SETTING 



TOPOGRAPHY 

Much of the ecological div^ty aicountered in the modem Province of Coquimbo can be 
attributed to the extremely rugged nature of the terrain. Level land is scarce and is restricted 

largely to marine and fluvial terraces, although fairly extensive alluvial plains arc scattered 
west of Ovulle and along the coast from Tongoy to La Serena.' In general, relief is 
dominated by a pattern of alternating valleys and ridges trending cast-west, transverse to the 

dominant lonj^tudinal structures of Chile-the Cordillera de los Andes on the east, the 
Cordilleia de la Costa on the west, and between the two rai^ a series of grabens designated 

as the Depresidn Intermedia. The interfluves of these transverse valleys are formed by spurs 
of the Andes and the coast ranges which merge in Coquimbo, erasing the Depresi6n 
intermedia that separates the two ran^s in northern and central Chile. These interfluves are 
charactMistically of strong relief and are named montaiUu medianas by Paslcoff (1970, 
p. 20). 

Physiographically, Coquimbo can be divided into five regions: the Cordillera de los 
Andes, with numerous peaks over 5000 meters: the montanas medianas, with elevations 
between 1000 and 3000 meters; the large transverse valleys; tire Cordillera de ia Costa, which 
fe difficult to diilferentiate from the western section of die mdftftvto me^iom and whose 
peaks seldom rise above 1000 meters; and the littoral fringe, a narrow coastal strip of 
steplike marine terraces, sea cliffs stacks, headlands, dunes, and beaches (see map 2). 

The major trunk streams of the Province the I'lqui, Limari, and Choapa-flow west from 
the high Andean cordillera to the Pacific Ocean, cutting deep, broad valleys transverse to the 
dominant longitudinal structures. These rivers depend on melt water from the large snow 
storage areas in the hig|i Andes for most of their perennial (thou^ sometimes sparse) supply 
of water. Except for some dry farming along the coast, crop production in this semiarid to 
arid Province is confined to irrigated areas in the major river valleys and their tributaries, 
where the bulk of Coquimbo's 336,000 people live.^ Not all of the principal streams run 
transverse to the major structural lines: the Guatulame, a tributary of the Limari, flows from 
south to north in a longitudinal fault-line valley in the interior of Coquimbo. Historically, 
the major rivers have provided avenues of access from the Pacific coast to the high passes of 

1. Elevations and bndform inteipietatioiii ate taken from 1:50,000 topographic maps prepared by 
Oiile's Instituto Geogtafico Militai. 

2. Oiile, ODEPA, Departamento Ptognmaddn Grupo Estadlstica. "Poblacidn del pais y por pro- 
vincial a idvel comniial ae(Mii oensos de 1970 y 1960" (Sutiaeo, 1971), p. 3. (Mimeographed.) 

4 
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Map 2. Topography of Coquimbo. 
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the Andean cordillera. Most of the cities and towns of Coquimbo are near the mouths of 
these rivers or at points where the tributaries join. The principal cities seem to have spheres 
of trade inllucnce corresponding to the watersheds of the streams on which tliey were 
established. 

The intecfhives of the tiaiisverse vaD^s have always been fcmnidable bairieis to north- 
south traffic by land; only after the construction of the longitudinal railway in Coquimbo, in 

the 1910's, was good overland transport established between Santiago and La Serena 
(Pederson, 1966, pp. 219 and 224; Walker-Mackenney, 1911, p. 1). Before then, all north- 
south traffic was restricted to seaways or to cart roads and mule paths. This railway and the 
old road firom Los Vilos to La Serena f<^ow an interior route along vall^ bottoms and over 
several ridges, climbing to more than ISOO meters at Cuesta el Espino. The recently 
completed Pan-American Highway runs along the coast, bypassing the larger towns of Illapel 
and Ovalle and avoiding high passes except for those at Buenos Aires and Pajonales. north of 
1^ Serena. The Pan-American Highway through Coquimbo, however, was not built v^thout 
construction {nroblems, aiMi large bridges had to span the deep gorges or quebradas incised 
mto the littoral fringe by streams flowing at ti^t an^ to &e coast. 

The Andean Orogeny occurred during a period of pronounced tectonic activity near the 
end of the Miocene or in the beginning of the Pliocene.'' The uplift of the Andes was 
accompanied by extensive lon^'jtudinal and vertical faulting. That the tectonic processes 
involved in forming tlie Andes arc still going on is evidenced by present-day seismic activity 
in Chfle. Of course, seisndc activity is great because of the considerable dianges in relief over 
short distances in Cliile. For example, in Coquimbo there is a difference of over 11,000 
meters in relief in less than 250 kilometers along the east-west line from the heights of Cerro 
de las Tortolas (632'^' meters), in the Andes, to the depth of Fosade Richard (5000 meters 
below ni.s.l.j, offshore trom La Serena. 

Active vdcanoes, so characteristic of Oifle's eastmi frontier, are presently unknown in 

die area between Copiapd and Cerro Tupungato east of Santiago. Thoug]i no gladen remain 
on the western flanks of the high Andes in Coquimbo, Quaternary glacial features are visible 
in nearly all the high valleys of the cordillera (see plate 1). Few of the Andean passes in the 
Province lie below 4000 meters except in southern Coquimbo, where tlie drainage divide 
that forms the Chilean-Argentine border lies west of the highest peaks, and there are a few 

passes below 3500 meters. 

The Cordillera de la Costa, which is composed of the oldest rocks found in Chile, is 
generally thought to be the stable western border of the ancient Andean Geosyncline 
(CORFO, Geografia economica, 1966, p. 18). It is composed of complex rocks and includes 
numerous outcrops, ranging fr<»n Pre>Cambrian to Jurasdc age. In general, the oldest 
granites hi Coquimbo are in the coast ranges (except for a large bo^ of Paleozoic granites 
extending from Rivadavia to the headwaters of the Rio Qaro), and succeedingly younger 
longitudinal strips of granitoid intrusions are found as one moves eastward.'' .Mthough some 
of the coast ranges reach 1000 meters in elevation, most of the ranges bordering directly on 
the coast are under 800 meters high- 

Sunilaily to tiie other mqor rivers in Coquimbo, die Rio Elqui flows through a valley tiiat 
can be divided into three distinctive regions on its way from the high Andes to the Fsdfic 
Ocean. In each of these regions are landforms associated with the dominance of one of the 
following geomorphic processes-glacial, fluvial, and marine. At the head of the ifiqui Valley 

3. Chile, Corporacidn de foincnto do In Produccion, Grografla economica de dilc. FirM aiipcndi-x 
(Santiago, 1966), p. 21. Hcrcmaltcr cited as CORFO, Gcui:rafia econdmica, 1966. The onu-volunic revised 
wlition of 1967 is cited as CORI O. Geo^afia economica. 1 967. 

4. Chile, Institute dc Invectigaciones Geologicas, Mapa geoiogico de Qiile (Santiago, 1968). 
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are found well-developed cirques, troughs, moraines, and other features associated with 
mountain glaciation (firiiggen, 1950, p. 214). The middle course of the Elqui includes 
aOuvial fans, coUuvium, landslides, and four major fluvial terraces ^askoff, 1970, pp. 
160-184). The mouth and lower course of the river were inundated by the sea during the 
Hiocene and early Quaternary and exliibit a number of marine tandforms. 

Bordering the coast from Lengua de Vaca to Bahia Tenientc are a scries of recently 
uplifted horsts, the Altos de Talinay, rising to elevations surpassing 800 meters. According to 
Piskoff (1970, pp. 256-264), these horsts were uplifted at the end of the Pliocene or in the 
neistocene. The terraces south of the Altos de Talinay can be divided into two sections. The 
first section, between Salvia Tcniente and Bahi'a Chigualocu. exhibits one large Quaternary 
marine platform which dips from an elevation above 300 meters in the north to near sea 
level in the south, near the Rio Choapa (Paskoff. 1970. pp. 269-278). The second section, 
lying between Bahia Chigualuco and the mouth of Hie Rio Quilimari near the southern 
border of the Province, shows almost no evidence of neo>tectonic activity such as in the 
former section, and three continuous maiine terraces can be easily identified (T&skoff, 1970, 
pp, 279-284). 

Both active and fossilized dunes are encountered along Coquimbo's littoral fringe, and in 
many areas dunes are advancing inland, threatening settlements and in certain places 
occasionally blocking the Pan-American Hi^way. 

NBstoiicaOy, the dominant econcnnic activity in Coquimbo has been mining, and mining 
has always received priority fai the use of natural resources hi the Province. Almost every 
male in Coquimbo has been connected with mining at some time in his life, and most 
campesinos mine to supplement ihcir meager agricultural incomes. 

A cursory inspection of the distribution of the mctallogcnic provinces of Cliile demon- 
strates that the known metallic mineral deposits in Chfle occur m greatest variety in the 
provinces of Coquimbo and Atacama (Ruiz and Ericksen, 1962, pp. 91-106). Traditionally, 
the mines of Coquimbo have been among the nation's richest and were some of the first 
exploited by the Spaniards. Pederson. in his excellent work on mining in the N«irte Chico, 
substantiates the diversity and abundance of mineral deposits in Coquimbo by pointing out 
that over one-quarter of the total mining claims in Chile for metallic substances in 1954 were 
registered in (foquimbo, and that those clahns were for twelve different types of metallic 
deposits, the greatest number being for copper, gold, silver, uid iron.^ 

Most of the metallic riches of Coquimbo arc genetically associated with granitoid 
intrusions dating from the Upper Jurassic to the Lower Tertiar>'. Tlicse intrusions are 
distributed in longitudinal stnps liiai become younger as one moves eastward in the 
Province. The westernmost strip corresponds to ^e Upper Jurassic, the intermediate to the 
Upper Cietaceous, and the easternmost to the Lower Tertiary. The mineralized layers are 
usually found along contact zones between these intrusive rocks and their overlying host 
rocks (CORFO, Geogntfla econdnaca, 1967, pp. 85-87). 

CUMATE 

The Province of Coquimbo is transitional in dhnate between one of the earth's driest 
deserts, the Atacama of northern (Me (with stations reporting an average rainfall of 1 mm 

or less), and the more humid environs of the mediterranean climate of central Chile. Average 
annual rainfall is low, varying between less than 75 mm in north coastal Coquimbo, and 
more than 350 mm m southern portions of the Province (see map 3).'' Precipitation also 

5. Pederson (1966, p. 23) quoting Chile, Servicio Nacional dc listadi'siica y Censos, Mineria, Ano 
iP5¥ (Santiago. 1959), p. 33. 

6. CMe, Oticiaa Meteorol^gica,/%wiomefna de (Me, Fart 11 (Santiago, 196S). 
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Map 3. Coquim bo-Avenge annual rainfall. Source: Almeyda Arroyo and Saez Solar 
(1958). 
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varies considerably from year to year, with frequent droughts (sequias) lasting for several 
years. The general aridity of Coquimbo is due to the combined effects of the cold waters of 
the Peru or Humboldt Current and air subsiding out of the eastern portions of the 
subtropical South Mfic highopressure cell lying off the coast of the Province. That 
OCVnbifiation, in association with the orographic barrier of the hi^ Andes, creates regi< ii ;I 
temperature inversions and stable air (Eidt, 1968). Most of the annual rainf;!)! occurs in the 
winter months, when the South Pacific anticyclone weakens, enabUng a series of mid- 
latitude and polar cyclonic fronts to bring rain to Coquimbo. Dry summers are tiie norm, 
and only in the high Andes are there summer showers, and these are infrequent (inHenm 
boUvianoi), Periods of drought along the coast are tempered to some extoit by the hi^ 
incidence of fog and overcast days. Because of the moderating influence of the ocean, 
Coquimbo is characterized by a certain homogeneity in temperatures. Differences are a 
function more of altitude and distance from Uie coast tlian of latitude. 

Obviously, an accurate climatic picture of Coquimbo would be contingent on iaterpitta- 
tions of long>term meteorolo^cal data gathered from weather stations representing the 
major ecological divisions of the Province, but no such data exist. According to Sclineider 
(1969, pp. 15-19) some of the major deficiencies in meteorologiGai data collecting in 
Coquimbo include the following: 

1. Only three weather stations in Coquimbo have gathered rainfall data for thirty years 
or more and temperature data for ten years or more. Furthermore, those stations are 

all in the northwest comer of the Province. 

2. Tlie three weather stations which have collected temperature data for ten years or 
more are not only in the northwest corner of the Province but less than 250 meters 
above mean sea level. 

3. Only fourteen weather stations collect temperature data. 

4. There are only two weather stations above 2600 meters, and oily one of these 

collects temperature data. 

5. Tiic majority of the weather stations are in the bottoms of the major transverse 
valleys. 

In sununaiy , the dimatic data avulable ^ little or no reliable long>teim information on 

climatic conditions in the high Andes or in the southern part of Coquimbo. Hence, most 
information on the climate of the Province is based on rougli extrapolation and interpreta- 
tion. Trustworthy long-term meteorological data will be needed before Chileans can gain a 
precise knowledge of the ecological or natural regions of Coquimbo, a knowledge v^ch is 
essential for pUmning future agriculture and conservation. 

The major topograpliic features of Coquimbo not only pl^ an important role in local 
climatic conditions but are responsible for important changes in general circulation patterns. 
The Andean Cordillera acts as a barrier, preventinr continonlal inllucnccs t>om icachinL- 

Chile. The coast ranges, however, do not constitute an et fecuve burner to tlic penetration of 
maruie air, and the broad transverse valleys which trend perpendicular to the coast allow 
nutrine influences to invade the lugh valleys of the Andes almost to the Argentine border. 

Rainfall increases not only from north to south but generally from west to east. Map 3 
shows the average annual precipitation for selected stations in Coquimbo, w^ilc figure 1 
indicates annual rauUail along an cast-west transect. The Andean cordillera presumably 
receives the highest amount of rainfall in the Province, a result of orographic uplift of winter 
fronts passing from west to east, thougfi that presumption is not supported by reliable 
meteorological data. In fact, some of the pre^rdiUeran valleys actually appear to receive 
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less precipitation than coastal stations at the same latitude. The amount of average annual 
rainfall, however, is not always reflected in the vegetation. For example, many mesothermal 
hydrophytes and mesophytes in the Province achieve their northernmost extension in the 
coast ranges because the higli incidence of cloudiness and fc»g gives moisture a greater 
effectiveness on the coast. Other dissimilarities between rLiiiitj!l and vegetation ina\ be a 
function of microclimatic change caused by destruction of tlic natural vegetation by man. 

Over 80 per cent of the average annual rain in Coquimbo falls from May to August, and 
the remaining amounts in the early fall and late spring (Schneider, 1969, p. 40). The rainiest 
months arc June, July, and August. Snow is rare below 800 meters and absent on the coast. 
In the higli Andes, however, snow is the usual type of precipitation, so the major streams of 
Coquimbo obtam the bulk of tlieir water supply from snow melt. 

The dry season summer drought) normally lasts eight to ten mrniths in Coquhnbo 
(Almeyda Arroyo and Saez Solar, 19S8, p. 1^), sl&ou^ drouj^ts of two to five years are 
not uncommon. Despite an average annual rainfall of 1 16.Smm (CORFO, Geografia eco- 
nomica, 1966, p. 37), La Serena had five serious drt)ughts in the period between 1901 to 
1960: 1909-1913 (45 mm); 1916-1918 (47 mm); 1935-1937 (75 mm); 1945-1951 (68 mm); 
and 1953-1956 (67 mm) (Schneider, 1969, p. 60). From 1901 to 1960 there were three 
extremely wet periods: 1901-1906 (230 mm); 1926-1930 (172 mm); and 1940-1942 (177 
mm) (Schneider, 1969, p. 60). 

Average annua! rainfall is so variable that it is extremely difficult to speak of normal 
annual rainfall in Coquimbo, let alone predict average yearly rainfall. Gasto (1966, pp. 7 and 
20) calculates that 50.4 per cent of the years in Coquimbo will have rainfall equal to or less 
than atverage. M other words, the majority of the years are extreme yeais-years with very 
little precipitation or above-normal precipitation. 

Although Coquimbo has had many periods of excessive drought that have resulted in 
heavy crop and hvestock losses, the majority of the campesinos have made little or no 
attempt to adjust their land-use activities accordingly. Tiiere is a strong belief among 
Chileans that the destruction of the vegetation of much of Coqidmbo has caused decreasii^ 
precipitation and droughts (Gay, 1838, pp. 2-3; Reyes Zirate, 1957, pp. 20-21 ; Echegoyen, 
1917, pp. 22-24). Nearly every campesho invariably Uames some tribulatira on the 
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drought. The sequias are a common excuse for damage caused by man's mismanagement of 
resources, although chmatological records show lliat Chile has always had droughts. Table I 
shows the severity ol livestock losses in Coquinibo and Atacama during the scquia ot 
1830-32. A drought which begvi in 1967 was responsible for reducing the goat population 
from 341,145 in 1965 to around 70,000 in 1970 (Aranda, 1971b, p. 13). However, the 
latter figure seems much too low. To combat drought periods the government created the 
Comision Nacional de la Sequi'a (National Commission on Drought). That commission 
handles a scries of dmught-related problems, foremost being the delivery of potable water to 
rural areas during drouglit periods. Not only are livestock losses great during droughts but 
irrigation water is scarce and consequent crop damage severe. ElMenurio November 16, 
1971, p. 39) comments: "San Isidro continues punishing the north, in the present year we 
have had the greatest precipitation since 1967 68 mm-a little better tlian nothing; in 1969, 
precipitation was 18 mm; and that of 1970, 33 mm." Heavy storms toward the end of 
August, 1972, brouglit that drought to an end. 

The periodic Hoods in Coquiinbo are nearly as disastrous as the droughts. Vicuna 
Mackenna (1877, p. 315) remarks on a flood that occurred on March 10, 1856: 

Nevertheless, on this occasion it rained eighty hours in the V olley ot Cioquimbo: all the rivers 
left thdT coones causing incalculable damage to the harvests, and especially to fhs aopt that 

have not been stored yet. In I.a Serena, the river thai runs through it and with great effort 
makes it fertile, flowed from bank to bank, and even threatened to invade the city by the 
district of Santa ines. 

Partially because of the dry summers, ttanshumancc is practiced in northern Chile, and iii 
summer the livestock are usudly taken to pastures (veranadas) in the high Cordilleras of the 
Andes. The v^as (mountain meadows) are in such a state of deterioration, however, that 
during the dry season more and more animals are being taken south to the humid provinces. 

Everyday occurrences along the coast are low stratiform clouds, ground (og. and mists 
formed by warm air blowing over the cold offshore waters and by differential heating of sea 
and land air in the inversion layers (Schmithlisen, 1956, p. 55). These low stratus clouds and 
advection fogs, called oamanduKos in northern (Me, are frequently c<mdensed hito mists 
against the sraward-facing slopes of the coast ranges, providing a very significant supplement 
to average annual rainfall. The cainancliacas penetrate some distance inland up the transverse 
valleys before they dissipate with the higher temperatures and considerably dner atmosphere 
of the interior. Many of the so-called camanchacas in the Itigh Andean valleys, however, are 
stratus clouds associated with advancing cyclonic fronts or radiation fogt. In general, the 
camanchacas are confined by the lower level of the regional temperature inversion which lies 
between 750 and 1050 meters above sea level fSchneider, 1969, pp. 43 and 65) (see plate 2). 

Kummerow (1966. pp. 21-24), in his studies on tog precipitation in the lorest inicro- 
climutcs of Fray Jorge in the Altos de TaUnay, found that precipitation from the caman- 
eshaeas on the seaward-facing slopes at elevations of 500 to 600 meters was up to ten times 
the aven^ annual rainfall for the region. The fog condenses on the branches of the trees and 
drips to the ground. This tremendous supplement to annual rainfall has allowed a Valdivian 
type of forest association to survive in a region of predominantly .xerophytic scrub (see plate 
3). Table 2 shows measurements of rainfall and fog precipitation for Fray Jorge in 
1962-1965. 

Long before Kummerow verified the amoimt of fog predi^tatioa at Fray Jorge, 
however, campesinos were collecting fog condensation by putting pans under trees in these 
SanK forests during periods of drouglit. This practice was confined to patches of cloud 
forest, now cut down, that apparently tnice existed on the higli seaward-facing slopes of the 
coast ranges from Los Vilos to Fray Jorge. All vegetation along tlie coast, however, is 
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Table 2 

Measurements of Rain and Fog Precipitation 
at Fray Jorge in the Altos de Talinay^ 





1962 


1963 


1964 


1965'' 


Rainfall 


78.7 mm 


271.6 mm 


S9.S mm 


326.0 mm 


Fog precipitation 


597.9 mm 


534.9 mm 


859.8 mm 


651.1 mm 


Total precipitation 


676.6 mm 


806.S mm 


919.3 mm 


977.1 mm 



^ Al ter Kummerow (1966, p. 22). 

i>On1y the piedpitation recorded from January to September. 



substantially benefited by the catmnchacas, not only from tlie additional moisture actually 
precipitated but also from the reduced evaporation and lower temperatures. 

Another weather phenomenon of interest in Coquimbo is the gaanOa mata pi^aitos, "the 
drizzle that kiUs little Inrds,'* vdiidi occms in early spring and is characterized by long 

periods of drizzle, associated with cainanchacas and passing cold fronts. "In the spring wlien 
the baby birds are still in the nest and do not yet have their feathers, the mother bird leaves 
the nest and the mist chills the babies and kills tliem" (Vicuna, 1971, personal communica- 
tion). 

A transect from the Pacific Ocean to the tops of the Cordillera de los Andes exhibits a 

progressive increase in rainfall, greater variations in diurnal and annual temperatures, a 
decrease in relative humidity (the average relative humidity of the coast is 80 per cent or 
higher) (Fuenzahda Ponce, 1967, p. 131), and cloudiness (50 per cent of the days are 
overcast on the coast) (Almeyda Arroyo and Saez Sdar, 1958, p. 167). According to a map 
by Almeyda Arroyo and Saez Solar (1958, p. 151), isotherms of aven^ annual temper- 
atures trend north-south in Coquimbo, paralleling the general longitudinal structures of 
Chile. Since only fourteen weatherstations presently collect temperature data in Coquimbo, 
and most of them are in the bottoms of the major valleys, the isotherms indicated for the 
Province are based on highly unrehable extrapolation. Temperatures in the lugli cordiUeran 
valleys are affected by diurnal drafts, and temperature extremes are usually less in the hig^ 
valleys than in the lower valleys. The coast is •characterized by moderate temperatures (La 
Serena has an average annual mean temperature of I4.7°C) and the average mean tempera- 
ture difference between the coolest and warmest months is only 5 to 7°C (Fuenzalida Ponce. 
1967, p. 130). inland from the httoral fringe, below freezing temperatures and frosts are 
common, although frosts are sometimes recorded on the coast at Choros Bajos, Hadenda 
Tangue, Huentelauqu^n, and Quilimari. 

Much emphasis has been placed on explaining vegetation changes in modem times in 
Chile as a result of climatic change. The Pleistocene glacial and pluvial geomorphology of 
northern Chile suggests prdriounccd cliinatic cliaiigos since llie end of the Terti:iry. Indeed, 
mediterrancait-typc climates are ihouglit to be Pleistocene maitifcstations and will disappear 
«Aien the pdar icecaps melt, returning summer rainfall to the regions ^ere this climatic 
type obtains at present (Axelrod, 1971, personal communication). Tlie vegetation com- 
munities at Fray Jorge (relief ), the rod-paleo soils of the l.itnari plain, and the occurrence of 
gray-brown forest soils in areas presently covered bv xciuphytic scrub all point to climatic 
change (di Casiri, 1968, pp. 6 and 27; di Castri and Hajek, 1976). Since llie end of the 
neistooene, however, there is little evidence for climatic change, although some evidence 
may point to a trend toward greater aridity in northern and central Cliile (di Castri, 1968, 
p. 29; Schneider, 1969, pp. 49-50). This trend, though supported with scant climatic data, is 



Co(., y :od material 



14 



Destruction of the Natural Vegetation of North-Central CfiUe 



Table 3 

Data Purporting to Show a Trend Toward a Drier Climate 
in the Province of Coquimbo 



AVERAGE ANNUAL 



LOCATION 


YFARS 


PRF-riPITATION 


La Serena 


1869-1964 


125.4 mm 




1871-1900 


148.2 mm 




1901-1930 


128.3 mm 




1931-1960 


104.7 mm 


Ovalle 


1897-1964 


143.0 mm 




1901-1930 


I 5 2.6 mm 




1931-1960 


125.8 mm 



probably more a ftoictioii of miaocliiiiatic changes in Coquunbo due to man's destnictloa 
of the natural vegetation than to a regional dimatic shift toward aridity. Not only has man 

brouglit about microclimatic changes in Coquimbo, but his inefficient use of irrigation water 
and increased water needs have heavily overtaxed the meager if perennial flow of the 
snow-fed streams of the Province, imparting a greater sense of aridity stemming from the 
scarcity of irrigation water created by expanded agricultural demands. Millions of dollars 
have been spent in Coquimbo on damming impoundment areas that may never fill: Reooleta, 
CoBOdt Culimo» and Paloma (one of the largest dams in South America). Even with more 
efficient use of existing iriigstion water there is doubt whether tlie major streams will be 
able to satisfy future water needs. Schneider (1969, pp. 49-50) points to a drying trend in 
tlie last century in Coquimbo on the basis of data in table 3 for La Serena and Ovalle. 

Pejml (1966), in his study on climatic changes in historic times oa the west coast of 
South America, however, notes that fluctuations in climate can be demonstfated, but not 
changes. He contends that drought indices computed for middle and north Chile for the 
period 1690 to 1930 prove that the severest droughts occurred within the period from 1781 
to 1810, and that fluctuations in climate are caused by extreme shifts in tlie intertropical 
Convergence Zone and by changes in the magnitude of the Humboldt Current 

The destruction of tfie natural vegetation of much of Coquimbo has led to micro- 
climatic cliange. ecological regression, and the appearance of vegetation types that do not 
correlate with existing regional climatic patterns. The greatly increased desiccation within 
the plant communities, and the consequent spreading and invasion of xerophytes, is due to 
biotic factors, not to nujor local and regional climatic change. 

VEGETATION 

Similar to the topography and chmate witli which it is so closely assi>ciated, the 
vegetation of Coquimbo varies from north to south and from east to west.' Because of the 
Province's great ecological variability, it includes a relatively hi^ number of the 182 families 
and nearly 6000 species of flowering plants encountered in Giile.* Coquimbo is well known 
taxonomically despite an absence of information on phytogeography and plant environ- 
mental relationships. Prerequisite to rational management of the soils and other renewable 

?. special tluuriu are extended to Eiigenio Siena lUtfbUi who keyed 

the autlior. 

8. See Appendix A: MndpalWId Vascular Plants of Coquinrtw Province. 
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resources in the Province is an accurate knovdedge of the wild vegetation of Coqidmbo and 

the making of detailed vegetation maps ' 

Except for the sedges and dwarf shrubs of the high peaks of the Andes, the chaparral 
communities of ilie soutiiwesi coastal region, and ttie gallery forests of tlie river valleys, the 
wild vegetation of Coquimbo is predominantly low xerophytic scrub with widdy scattered 
columnar cacti and thorny and/or sclerophyllous evergreen and deciduous trees (see map 4). 
As can be seen on the rainfall map (see map 3), few areas in Coquimbo have over 300 mm of 
average annual precipitation. Even along the coast, witli its higji incidence of cloudiness, 
frequent fogs, and low temperatures, the vegetation is basically scrub. Tlie Province of 
Coquimbo is dtuated betweoi the almost comjdetely barren Atacama Desert, to the north, 
and the mediterranean-type cliaparral conununities and low scleroph)41ou8 woodlands of 
central Chile. A gradual change from widely spaced, low xerophytic scrub and cacti, in the 
north, to a dense mixed xerophytic and inesophytic chaparral, in the south, is accompanied 
by a LTadiial change in the floristic composition, as the desert species of the north meet and 
nunglc witlr tlie more mesophytic species of central Chile. Likewise, floristic and community 
changes occur from west to east (see figure 2). A nimiber of species are ubiquitous in the 
Province and are found in a number of widely varyhig communities, although in different 
densities. In most cases, changes in vegetation in Coquimbo are less along north<south 
transects than along west-east transects, where vast ecological changes over short distances 
are a response to pronounced differences in relief and elevation. Chances in vegetation along 
any gradient are a response to differences in elevation, soil, i>i capitation, insolation, 
humidity, and otiier natural phenomena. Radical local dianges, however, may result from 
Uotic disturbances, differences in exposure, avaUalMlity of ground water, variation ui air 



VEGETATION PROFILE OF COQUIMBO 
ALONG LATITUDE 30*30'S 

00A8T IIANQS INTCmOR ANOtAN COROILLINA 
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Fig. 2. Vegetation profile of Coquimbo along latitude 30°30'S. 

9. Alfhoii^i there is a large literature on the wild vciictation df tlu- Province of Coqiiiinbn, the most 
helpful works in preparing this section were: Reiche (1934, 1). Sdunul.uvcn (1956). Murio/ Pi/arro (1965; 
1966a and b), Goodspeed (1945). di Castri (1968), ilern;iiKlc/ (1970), Jilcs (1963), Pisano Valdtfs 
(1966a and b), Puenzalida Vilkgas (1967), Almeyda Anoyo (1943), Mooney (1977), Mooney and 
Sddegel (1966). and WOIU (1973). 
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WILD VEGETATION 
REGIONS OF 
COQUIMBO 



I ] Interior Cactus-Scrub 
I ) Dwarf Scru b 
Coastal Scrub 
Riparian Vegetation 
Coastal Cactus-Scrub 
Litre- Guayaca'n Steppe 
Cloud Forest 



so 



KILOMETERS 



Map 4. Wild vegetation regions of Coquimbo. 
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drainage, and a host of other natural factors. Indeed, man-caused disturbances in the nature 
and characteristics of tiie wild vegetation of Coquimbo are so manifold and profound tliat it 
would be difficiilt if not impossible to establish dimax communities in equiUbrium with 
existing regional dimatic paraineten. 

Tlic wild vegetation of the Province can be divided into two classes: perennial plants* 
wfiich may be succulent but more often are dwarfed and woody : and annuals, whicli appear 
after the winter rains and complete their growth cycles during a sliort season. /\nnuals often 
constitute half of the total species in a community, and many of the annual and perennial 
heibs are introduced and/or naturalized. According to Zohary (1962), the combination of 
mild, moist winters and summer droughts in mediterranean climates is especially suitable for 
the growth of annual plants, so it is not surprising that they have achieved such preeminence 
in central and northern Chile. The ephemerals which appear after the winter rain*; form fairly 
dense stands and provide a short season of forage. Tlic once-abundant perennial bunch 
grasses have been heavily depleted by overgrazing and are nearly extinct in most of 
Coquimbo. Numerous spring-blocmiing annuals and pereimials give Coquimbo a pdydiro- 
matic vegetation cover after the winter rains, especially in the coastal areas, that is matched 
by few places in the world. Many of these fitnvers are collected by the canipcsinos and 
used for decoration or sold. Species of Aktrocmeria. Ilippcastntm. Leucocoryne, Trupae- 
olum, and Tecopliilaea have been exported from Chile tor gardening (Bailey, 192S; Munoz 
Fizarro, 1966b). bi fact, both Jiles and MuAoz Fizarro attribute the depletion of certain 
unusual species of cacti in northern Coquimbo to the growing export of cacti to Japan and 
Europe (1971, personal comi mi ation). 

Introduced or naturali/ed iierbs and 'or weeds have a numerical ascendancy over native 
herbs in most of Coquimbo. Most species are native to the Mediterranean region, ihougli 
there are also some from Asia, Africa, Australia, and a few species which have been 
introduced from Catifomia. Ihey are generally limited to specialized habitats maintained by 
man, such as roadsides, paths, railroad rights-of-way, and cultivated fields. Many weedy 
species, however, have escaped from agricultural areas and ha%'e become part of the wild 
vegetation. They have replaced or displaced native species and become well-established, even 
dominant, in some areas. Introduced or naturalized herbs are valuable forage plants in 
Coquimbo, and in most of the Province make up the bulk of tiie annual herbaceous forage; 
e.g., hi one pasture near Monte Patria tiie herbaceous cover was almost completdy exotic, 
consisting predominantly of Erodium ciciitarium. Pkmtago lanccolato, Cirsium lanceobttum, 
Amgallis an'ensis. Urospennum picroides. and Anthemis cotula. ' ' 

A common problem underlying a description of the historical relation between man and 
wild vegetation— indeed, a common problem in measuring tlie liistory of vegetation change- 
is the need to reconstruct or postulate the nature and characteristics of the plant cover at 
various points in the past. Some would go so far as to postulate a static ''pristine** vegetation 
cover before the arrival of man, and from that base prt)ceed to estimate the extent to which 

thousands of years of liuinan influence have distuibcd a [""^^iously undisturbed situation a 

formidable task. Even where land-use histories are fairly well known and early descriptions 

10. Some species of outstanding beauty are: Alona rostraia, Alonsoa incisifolia. Alsiroemeria 
gayana, Abtroemeria sierrai, Arfivlia radiata. Balbisia peduncularis. Calandrinia crassifolia, Calandrinia 
discolor. Ceiitaurca cliilensis, Htppca'itnim hicolor, Leucocoryne purpurea, Mutisia snectahilis. Xolaiia 
paraUoxa, Placea amoena, and Schizanihus litoralis. For more information on the wild llowers of 
Goqpiimbo aee Mufloz Kzano (1965; 1966b). 

11. Some exotic herbs found in Coquimbo are noted in Appendix A. Information on exotics was 
obtained from Malthci (1963), Mucnscher (1955), Munz (1959), Munoz Pkarro (1966a), Philippi (1875), 
and RobbfaiBeraiL (1941). 
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of the vegetal cover are available, however, it is difficult to gain a comprehensive understand- 
ing of the effects of centuries, if not millennia, of human disturbance on tlie structure and 
composition of existing vegetation. 

The task of measuring highly specific maiH^used changes in the vegetal cover of 
Coquimbo is made douUy difficult by tiie pomneis of the ardiedogical record of more tihan 
6500 years of aboriginal impact on the land, and by lack of historical records describing the 
vegetation from the period of the first Spanish entradas to the late ciglitcenth century. 
Except for extensive archival records, which provide Uttle information on past plant cover 
and land use, one has to rely mostly on nineteenth- and twentieth-century literature and 
records hi order to reconstruct land-use histories, former vegetation cover, and the nature of 
the ecological relations between man and tiie wild vegetation of Coquimbo. A useful method 
for studying historical ecological relations between man and the land in Coquimbo, Ii owe . er. 
lies in observing the campesino, who utilizes the land in much the same manner and with the 
same degree of self-sufficiency as did his forefathers. Hence, patterns of human activities 
that have influenced the vegetal cover of north-central Chile for more than four centuries 
can be observed and studied today. 

An inspection of large-scale vertical aerial photognq^ of the Prownce shows that few 
:ircns outside the high summits of the Andes have escaped anthropogenic influences. 
Regression of the vegetation due to activities of man has created microclimatic disturbances 
of such magnitude that one cannot help but feel that he is dealing with a host of serai 
communities in parts of Coquunbo. In many areas of the Province, a return to a dimax 
community in harmony with existing regional climatic parameters is unlikely because 
man-caused disturbance in most plant communities is so extensive. 

In contrast to popular notions, there is no evidence to suggest that Coquimbo was ever 
forested during liistorical times. Aside from areas tliat have been completely cleared, the 
areas «^ere endemic shrubs and trees abound, even if heavily disturbed by the activities of 
man, probably have a gross idiyslognomy very similar to that encountered by the first 
Spanish invaders. 

Climatic parameters intlucnce tlie distribution, physiognomy, and floristic composition 
of tlie plants encountered in Coquimbo. The summers are dry and hot, and the winters are 
cool and moist; thus, fiant growtfi outside the iAff^ Andes is active in winter and spring, and 
mactive in summer except in the Andes and along the coast (di Castri, 1968, p. 22). Many of 
the plants complete their growth during one or two months of eariy spring while the ground 
is moist, and then spend the summer in a resting condition, storing food in bulbs or 
underground stems that will enable them to make a vigorous start in the following spring. 
Except in drahiage ways, the perennial plants of n<^em Coquimbo are widely spaced on 
tiie dry interfluves hi order to have a large gathering ground for soil moisture. To decrease 
VMlter losses, many of the perennials have leaves which possess adaptations to reduce the rate 
of transpiration and the total area of leaf surface. Some perennials are leafless in summer, 
while others are leafless or almost leafless at all times. The mcsophytes also have adaptations 
to escape or delay drought damage. Even with tlieir adaptations to aridity, however, 
numerous perennial plants die out during the long periods of drou^t. The diort-lived 
annuals or ephemerals. which complete their life cycles in a brief period, are drought- 
escapinu rather than drought-enduring, for they pass the extreme summers and l<mg periods 
of drought in the form of seeds (Wilsie, 1962, p. 164). 

12, Conventional 9 \ 9-iiicli p.Tnchromatic photographs taken in 1955 at a scale of 1: 70.000 were 
used. Rene Saa, of the Instiiuto dc InvesUgaciones dc Rccursos Naturales, was instrutncntal in obtaining 
these air i^tos for the authoi. 
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Succulents abound in the Province and can accumulate large quantities of water in their 
tissues to be used wlien soil inoisiure cannot supply enough water for plant requirements. 
Many plants in Coqiiimbo endure the dry sununeis and long periods of droug^it via structural 
characteristics such as wide-spreading deep root systems, small transpiration surfaces in 
proportion to root surfaces, reduction of leaf area when moisture stress develops, few or 
embedded stomata. and thick cutinous layers. Must trees, especially in the northern portions 
of the Province, are phreatophytes, found along dry stream channels in valley floors. Only in 
the southern portions of the Province, and along the heights of the seaward-facmg slopes of 
the coast ranges «4iere moisture is more plentiful, are trees found ui abundance outside of 
phreatophytic or riparian situations. 

Dew and fog precipitation probably play two roles which benefit vegetation in coastal 
Coquimbo. The first of these is the passive role in which dew delays the rise in temperature 
and the onset of transpiration stress (Wilsic, 1962, p. 137); the second is the active role in 
>i^iich dew and fog precipitation, as demonstrated by Kummerow at Fray Jorge (1966, pp. 
21<24), are taken up by the plant and enter the dynamic liquid cycle. 

Aspects of topography of particular significance in the distribution of plant commu- 
nities in Coquimbo are slope exposure to sun and marine influences; vegetation often 
contrasts greatly between north- and south-lacing as well as east- and west-iacing slopes. 
Since, south of the Equator, southern exposures face away from tlie sun, tliey are usually 
cooler and moister; and as a result the vegetation throughout the Province (allowing for 
man-caused nucrodimatic changes and/or edaphic differences) is denser and richer in species 
on south-facing slopes, than on north-facing slopes. Likewise, especially at lower elevations, 
desert species with high tolerances for drouglit and sunliuht are usually encountered on 
north-facing slopes or in the lee of marine influences. One community frequently encoun- 
tered on north-facing slopes in the interior of Coquimbo from the Rio Elqui to the southern 
border of the Province is the cardonal, a community dominated by large columnar cacti 
(THdiooereus spp. and Eulychnia spp.) and Flourensia thurifera. 

In terms of sources of moisture supply, the vegetation of the Province can be divided 
into two general types; vegetation which is dependent upon the local accumulation t)f 
rainlail in drainage courses and depressions, and vegetation which is dependent upon 
moisture from sources outside the region, such as the major exotic rivers of the transverse 
valleys and the coastal fogK {pamanchiuxa). The depth and phydcal texture of the soils in 
Coquimbo are also reflected in the vegetation, but little is known about tiie soils of the 
Province outside the river valleys, especially in terms of how they influence the amount, 
availability, and continuity of water supply. 

Hie mediterranean and semidesert flora of Coquimbo mint be viewed as part of the 
continuing evfdutim tsi subhumid and semiarid plant conununities at the margins of the 
tropics. All mediterranean areas of the southern hemisphere are totally cut off not only from 
every other region with a similar climate but also from any well-developed temperate flora. 

Even though Antarctica was populated by plants in Cretaceous time, and provided a direct path 
for inigration fur some plants (e.g., Nothofagus and Podocarps) between at least South America 
and Tasmania-New Zetdand, this could not have had any effect upon the compotltion of the 
meditciranean flora of Chile {Raven. 1973, p. 218). 

In effect, the mediterranean areas of Chile did not have the vast gene pool of temperate 
species to draw from that similar climatic regions had in the northern hemisphere. In 
summary, the following statements can be made about the evolution of tlie flora of 
Coquimbo and the rest of central and north Chile: the flora developed in isolation; **it 
evdved almost entirety from border tropical, not temperate predecessors**; and, Anally, "the 
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climate in Antarctica in the Cretaceous was never sufflciently arid to allow the passage of the 
plants and animals of seniiarid or subhumid regions between South America and the Old 
World" (Raven, 1973, p. 220). 

In the nortfiem part of Coquimbo, wheie rainfidl along the coast and In the interior is 
less tiian ISO mm a year, one encounters a vegetation composed of widdy spaced low 
woody shrubs. TaUe 4 lists some of the commoa shrubs and bushes of the mountainous 

Table 4 

Wild Vascular Plants of Coquimbo at Selected Sites 
SCIENTIFIC NAME COMMON NAME SCIENTIPIC NAME COMMON NAME 



A. CUESTA Dt PA JON ALES 


Adesmia spp. 


barilla 


Baeeharit spp. 




Balsamocarpon brevifoUum 


algarrobilla 


Bulnesia chilensis 


retamiUa 


Oiuquiraga spinosa 


{Jtana 


CoUignaja oJoritera 


cotUguay 


Cordia decandn 


carbSn or carbonilto 


Encelta tomerttosa 


coronilla de fraile 


Ephedra andim 


pingopingo 


(•'utierrezia paninilata 


pinchanilla 


Heliotropium sienophyllum 


pah negro 


Lycium sp. 




Muehlenbeckia hastulata 


quUo or mo/face 


Pi It too chilensis 




Pleocarphus revolutus 


cola de rat6n 


Proustia baceharoidea 


huaiUi 


B. QUEBRADADETALCA 


Ademitt spp. 


baritta 


Bahia amhrasiokiet 




Bacchans spp. 




Buddleja globota 


matico 


Cassia sp. 


alcaparra 


C. itipulacca 


alcaparra 


Catruin parqul 


palqui 


CoUetia sp. 


cfiacai 


Cordia decandn 


carbon or carbonillo 


Ephedra andina 


pingo-pingo 


Fkntreniia thurifen 


maravilla dd am^>o. 




or incienso 


Fuchsia sp. 


palo bianco 


Haplopappus tpp. 




H. foliosus 


aierno de cgbm 


Heliotropium sienophyllum 


palo negro 


Lithnea caustka 


Btn 


Mavtpnti<> hnaria 


maiten 


Muehlenbeckia hastulata 


quilo 


Nicotiana i^ea 


p^qui extni^en 


Ophryosporns triangutvb 


rabo de zorro 


Oxalis gigantea 


churqui or churco 


PkoeaiT^ait revotutut 


coladeratmi 




Porlieria chilensis 
Prosopis chilensis 
Pimatia hacdtatoUet 

P. pungcns 
Schinus polygamus 
Solenum tpp. 



Tatarkmbsutthioides 



giiayacan 
algarrobo 
huafta 

palo deyegua 
molle 

hierba de chaw- 

longo, natri, or 
huevil 
brea 
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SOENTIFICNAME 



COMMON NAME 



SCIENTIFIC NAME 



COMMON NAME 



C. CUESTA£LESPINO 



E. ELPALQUI 



A cacia car en 
Adesmia spp. 
A. a^orea 
Amtotflia chilengis 
Baccharis spp. 
A rosmamifoUa 

Calceolaria spp. 
Cassia spp. 

Cestrum parqui 
Colliguaja odorifera 
Cordia decandra 

Cryptocarya alba 
Diostea juncea 
Drimys winteri 
Escallonia piilvemlenta 
Fabiana imbricata 

Flourensia thurtfem 

Gymnophyton robustum 
Hclio trap ium stciiopkyUum 
Lithrata causiua 
Maytenus boaria 
Muehlenbeckia hastulttta 
Myrccugenui spp. 
Peumus boldus 
Proustia bacchamkits 
P. pungens 
Psoralea glandukm 

Piya spp. 
Quillaja saponaria 
StAix spp. 
Schinus dependent 
S. molle 
S. potygamus 
Solanum crispum 
Talguenea quinquenervia 



espino or diunpd 
barilla 
peOatht 
maqui 

mmero de la 

capacfiita 

palqui 
colliguay 
carbon or 
ea1>on3h 

peumo 

tetania 

canelo 

corontiUo 

pichi-romero 

mmivSla del 
campo 
btobb 
pah negro 
litre 
mait&t 

quilo or nu^aea 
arrayan 
boldo 
huat\H 

palo de yegua 
culin 

cordon or dmgual 

quiOay 

sauce 

molle 

motfe 

kulHgaH 

natri 
talhuen 



D. BETWEEN HUINTIL AND CAREN 



■.iri.i raven 



Baccharis spp. 
Ousia cfoctota 

Cblliguafa odorifera 
Cordia decandra 

Gutierrezia paniailata 
Helioiropium steitophyllum 
Uthraea emstka 
Muehlenbeckia hastulata 
Proustia &pp. 



quebracho 
colliguay 
carbon or 
carbonlUo 

pinchaniHa 
pah negro 
Utre 

quUo or moUaca 



Acacia caven 
Adesmia spp. 
Aristotelia chilensts 
Baccharis spp. 
Qttsia domna 
Cestrum parqui 
CoUigua/a odorifera 
Oyptocarya alba 
Drimys winteri 
Ephedra andina 
Escallonia spp. 
Eupatorium 

^h'chonophyUum 

Fkntrensla 0turifera 

Jiaphpapptis ';pp. 
Kageneckia obhnga 
Krameria cistoidea 

I.irhraca caustica 
Lobelia salicifolia 
Mayte*^ boaria 
Muehlenbeckia hasiulata 
Myrceugenella chequen 
Myrceugenia spp. 
Opfiryosporus triangukm 
Peumus boldus 
Forlierta ehilensls 
Prosopis chilcnsis 
Proustia baccharoides 
Psoralea gbnduhu 
Piiya spp. 
Quillaja saponaria 
Salix chilensis 
Schinus dependent 
& poiygamus 



espino 
barilla 
maqui 

quebntcho 

palqui 

cottiguey 

peumo 

canelo 

ptngO'plngo 



pega-pega 

pegajosa 

lueienao 

bollen 

pac&l 

litre 

tupa 

maiten 

quilo 

arrayan 

arrayan 

rabo de zorro 

boldo 

guayaean 

alganobo 

huaHU 

culin 

cordon or chagttol 

quillay 

sauce 

molle 

hutngan 



BOTTOMS OF QUKHRADAS 
BETWEEN LOS VI LOS 
AND PICHIDANGUI 



Adenopelds colligitaya 
Azant celastrina 

Bahia ambrosmdes 
Crtnodendron patagua 

Crvptncarya alha 
t.scalhnia pulverulenta 
Eulychnia castanea 
Euiyatorium ifieduMopkyUum 
E. salvia 

Uthraea caustica 

I At anna valparadisea 
Maytenus boaria 



colliguay macho 
Wen 

Kiiacho 

chamiza 

patagua 

peumo 

corontilh 

oopao 

pegape^a 

pegajosa 

Utre 

lucumo 

maiten 
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SCIENTIFIC NAME COMMON NAME SCIENTIFIC NAME COMMON NAME 



Afyreeugenella dmpten arrayan 

Puya venusta chagual 

Salix humboldtiana sauce 

Sehmus Uttifi>Uut moOe 



G. WOODY THICKETS ON TliE HIGH 
PEAKS OF THE COAST RANGES 

Aristotelia chUensis maqui 

Atara app. Utin 

Cryptocarya alba peumo 

Drimys winieri ean^ 

Eaealhuia putventlmta eonmtiUo 

Eupatorium salvia pegafosa 

Kageneckia oblonga botten 

Muehlenbeckia luatulata quOo 

Myrccugcnella spp. arrayan 

Peumus boldus boldo 

Pfomtia pyrifolia bosque 

Quilla/a sapoitsrta tfuUlay 
Ribes sp. 

Schinus ktifoHus moUe 
Senedo ip. 



a MARSHY THICKETS BETWEEN 
CALETA NAGUEAND 
CALETAAMARIUA 



Arista telia chiltnsts 


maqtti 


Baccharis spp. 




Gssus striata 


larxaparritta 


Drimys winter! 


caneh 


Escallonia revoluta 


siete camisas 


Eupatorium salvia 


pegafosa 


LMuiaee caustica 


litre 


Maytenus boaria 


maitin 


Mueiilenbeckia hastulata 


quih 


Myreeugenella dtequen 


arrayan 


Petiinu^ boldus 


boldo 


Psoralea glanduiosa 


euUn 


L CUXJD FORESTS OF 


FRAY JORGE AND TAUNAY 


Aextoxicon piinciatunt 


oUvillo 


Aristotelia cliilensis 


inaqui 


Baccharis concava 


guadto 


Blechnum auricukOum 


palmilla 


Drimys winieri 


canelo 


Grtselinia scandens 


yelmo 


Mitraria coccinea 


botellita 


Myreeugenella comaefiflia 


arrayan 


Nertera depretsa 


coralito 



Pfperomitt nummuitriokles congonilla del 

moHte 



Puya spp. 


cardon or chagual 


Rhaphithamnus sp. 


arrayan 


Sarmienta repens 


votri 


J. COASTAL MATORRAL 


NEARUDSVILOS 


Adenopcltis coUiguiQ/a 


coUimav tnacko 


Adesmia arborea 


paihuen 


Axon spp. 


lain 


Bahia ainbrosioldtS 


ckanUza 






Csula doiiaiu 


auebneko 


f^pvtfif fti fj/irnni 

it f 14 fit fJUf U (4 1 
























r'tin/itfinn tt! 








£ uMa 


pegaiota 


Flourensia thur^em 


indeiuo 


Fuchsia sp. 




F. lycwides 


pah bbmco 


Gutierrezia paniailata 


pinchanitttt 


Haphpappus spp. 




Lithraea caustica 


tttre 


Ijohelia salici folia 


tupa 


Margyricarpus sp. 


perlSkt 


Maytenus boaria 


maiten 


Muehlenbeckia hastulata 


quiio 


Myreeugenella chetjuen 


arrayan 


Paimus boldua 


bokh 


iimistia aptp. 




Puya spp. 


cordon or chagual 


Quillaja saponaria 


quiUay 


Schinus spp. 




Senecio spp. 




K. RIVADAVIA 


Adesmia spp. 


barlOa 


Baeekuisspp. 




BahIa ambrosioiJcs 


chamiza 


Bridgesia incisaefolia 


rumpiato 


Chuquiraga spinosa 


efuna 


Cordia decandn 


carbon or 




carbonillo 


CrutMumksia spp. 




Encclia (omeniosa 


coronilla de frtdle 


Erodium cicuiarium 


al/ilerillo 


EaeaOonia spp. 


fUpa 


Fhimitsig thurifera 


mara villa del 




campo 
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SCIENTIFIC NAME 


COMMON NAME 


fJiiphpappus «pp. 


■• 


Kurtzainra pulcheila 


puku del Cordillera 


Lama nitida 


fariUa 


Lfjhiiia polyphylla 


til pa 


Malesherbia sp. 


Jarolito 


Malva spp. 




Oxalis gigantea 


diurco or chunpii 


O. peraltae 




Prouttitt baccharoida 


huafia 


P. pungens 


palo de yegua 


Tri folium spp. 




yiola spp. 
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COMMON NAME 



M. ILIAPEL 



L CHORDS BAJOS 

barilb 



Adesmla spp. 

HiH i liaris spp. 

Bahia anibrosioides 
Bridget incUaefdWi 
Curia spp. 
Cettntm parqui 
Cordia decmdn 

F.ncelia tomentota 
Ephedra artdina 
F.riosycc ceratistes 
Lulychnkt acida 
E. spinibarbis 
Fuchria tydoidet 
f/aplopappm spp 
Heliotropium sienophyllum 
Uagunoa gtandulosa 
Lobelia salicifoUa 
lHhtehlenbeckia hastulata 
ffeoponerta spp. 

Ophrvosporus folioSUS 
O. triangularis 
Opuntia miquela 
O. ovata 
Oxalis gigantea 
Pleoearptaa revoiutus 
Reidiela coquimltenais 
Sobmumsp. 

S. pinna turn 
Trichocereus chiloensis 
T. coquimbensis 
T. skotisbergii 
jyiglochin patustris 



cliamiza 
nmpiato 
aicaparra 
palqui 
carbon or 

carhonilh 
corunilla de fraUe 
pingo-pingo 
sandlBon 
copao 
guillave 
palo bianco 

palo negro 
atutemo 

tupa 

quilo or tnollaca 



rabo de zorro 

tunitk 

teoncifo 

ckurqui or churco 
cola de raton 
luaimillo . 
hierba de cliavalongo, 
natri, or hutvU 

hierba de cfiavulongO, 

quitco 
copao 

quisco oi guillave 
flier ba de la 
paloma 



Acacia caven 
Adesmia spp. 

A. arborea 
AristoteUa chileasii 

B. losmarinijotia 

Cassia closiana 
Cestrum parqui 
CoUiguafa odorifera 

Cr\ ptocarya alba 
Drimys winieri 
Flourensia thurifera 
Haplopappus spp. 
Lithraea caustica 
Maytenus boaria 
Muelilcnht'ckia hastukta 
Pcumiis holdup 
Pltocarphtis rcwluliii 
Prosopis chilensis 
Proiistia haccharoides 
P. pungens 
I'soralea gtandulosa 
Qu ilia fa saponaria 
Sciiinus taiijolius 
& motte 
Solainiin spp. 
Talguenea quinquenervia 



espino 
barilla 
paihuen 
maqui 

roinero de la 

tierra 
quebncfu> 
palqui 
coUfguay 

pciimo 
canelo 
indenso 

litre 
matten 

qu ilo 

holdn 

colu df raton 

algarroho 

huaHil 

palo de yegua 

culm 

quttlay 

motte 

motte 

hierba de cHawiongO 
talhuen 



Adesmia arborea 

A triplex repanda 
Baccharis spp. 
Bahia ambronoides 

Cmii! s|i. 

Cestrum parqui 
Cbll^uafa spp. 
Flourensia thurifera 
Gutierrezia paniculata 
Haplopappus, spp. 
Hcliotropium stenophyllum 
Muehlenheckia hastulata 
Proustia pungens 



N. TONGOY 

paihuen 
sereno 



chamiza 
aicaparra 

palqui 

coUiguay 

incienso 

pinchanilla 

palo negro 
quUo 

palo de yegua 
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slopes of Cuesta de Pajonales. on Coquinibo's northern border with the Province of 
Atacania.'^ The akarrohilla (Babainocarpon brevifolium), a species endemic to noriliern 
Coquitnbo and suuiliern Atacaina, makes its furthest penetration south into the Province 
near VicuAa; its seed pods, ridi in tannin, have been the source for a flourishing tannin trade 
that developed during the nineteenth centuiy (Reiche, 1934, 1, p. 135). 

The dry quebradas or arroyo bottoms in northern Coquimbo contain scattered stands of 
chamr (Gcoffroea decorticans), a prominent species in the Norte Grande, and algarrobo 
{Prosopis chilensis), liiough they tiave been decimated by centuries ot cutting. Also growing 
in the bottoms of the (pubndas are Q»<Ua decandm, Baccharis spp., ScMtm moBe, Acacia 
caven, and Sctuma polygcama. Scattered among the low shrubs on the dopes are a few large 
columnar cacti, Proaopis chilensis. Acacia caven, and Porlieria chilensis. The last three species 
are ubiquitous in the Province and grow at considerable elevations in the cordilleran valleys. 
Outside of riparian situations, the shrubs of the northern interior of Coquimbo are seldom 
more than one or two meters high- A few herbaceous species, as well as some dwarf 
meso(diytes, are encountered in places having Mgh soU moisture. The ground between tiie 
shrubs is generally bare except after the infrequent winter rains, when the soO surface is 
covered with ephemerais. In summer, however, only the blades from a few xcrophytic 
grasses can be seen on the ground. Some of the lierbaccoiis species which flower after the 
winter rains are beautiful geophytes, such as Alstroemeria, Leucocoryiie, and llippeasirum. 

As one proceeds south throu^ the interior of Coquimbo tiie dominance of low 
xerophytic dirubs and columnar cacti persists, tfaou^ die stmibt are la^r and vasytt q>ecie8 
from the south are encountered. The vegetation around Rjvadavia (see table 4), especially on 
the mountain slopes along the Rio Cochieuas and the Ri'o Turbio. is extremely xerophytic. 
The lower slopes and the alluvial fans arc dominated by almost pure stands of enormous 
columnar cacti (see plate 4). Also frequently encountered are a variety of smaller cacti such 
as Ertosyce centista, EcMnocactus cemtistes, and (^funtia spp. 

In the spring, after the winter rains, a varied and polychromatic vegetation occurs. 
Particularly beautiful are the flowers of species of Argvlia, Hippeastrum. Calmdrinia, and 
Leucocoryne. A frequent genus is Tropaeolum, hanging from bushes and cacti. 

South of the Ri'o Elqui the low-brush steppe of the interior, with scattered columnar 
cacti, persists to Cuesta el Espfaio, where the vegetation takes on a different aspect. 
Encountered around El Palqui are most of die same species found around Rivadavia (see 
Uble 4). 

The point at which the vegetation in the interior aside from the major river valleys 
undergoes its greatest change is probably on the slopes of Cuesta ci bspino, where tlie low 
scrub steppe of the north gives way to a hig|i scrub with scattered lowsderophyllous trees 
and columnar cacti. The high (2-4 meters) woody scrub, known as maromd^* or monte in 
Coquimbo, is similar physiognomically to the i^arrigiie of Syria and Lebanon and on the 
moist south-facing slopes forms an almost continuous cover. The large colunitiar cacti are 
Still found in abundance at Cuesta el Espmo along witii cardan or chagual {Puya spp.), 
especially on the dry north>facing slopes. Dense gallery forests thread tiieir way through the 
matorral along drainage bottoms. Table 4 lists some of the prominent species encoimtered in 
the galleiy forests and nuttond on the slopes of Cuesta el Espino. 

13. Table 4 includes lisu of the vascular plant ^des collected by the author at the rites nMntkmed 
ia tlie text. Theae lists give a picture of tfie donioant trees and shrubs found at these sites. The common 
names of the qtecies are ulso noted. 

14. Thou^ matorral and chupurral arc frequently u^ed lo describe similar suuctural types of 
vegetation in Oiile, matorral is used here to describe a degraded dtlpanaL See TonMSelU (1977, pp. 
40-41 ) foe a review of the defiiiitioiu of matorral, maquis, garrique, etc. 
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Nearly everywiiere in ttie Province where water comes close to the surface are found 
dense thickets oi Myrceugenia sp., Maytemts boaria, Bacdmris spp., Drimys winteri, Escal- 
Ionia spp., Schbm spp., SeSx spp., and AristoteUa chiknsiL In the southern portions of the 
Province thoK species are intermingled with Peumus boldus, Cryptocarya alba, Azam spp., 
and Qinodendron fjatagtuL The thickets around springs have probably been preserved by the 
common belief that cutting trees and shrubs around a stream or spring will cause the water 
source to dry up. 

Riparian forests occur along the bottoms of all the major transverse valleys and most of 
the tributaries having permanent water in them. Except for a few woodlands in southern 
coastal Coquin^bo, woody thickets around surface water, and cloud forests in the coast 

ranges, the only wooded areas of any significance that the early Spanish entradas encoun- 
tered were in the river valleys. Of course, most of those riparian forests have been so 
decimated by clearing for irrigated crops and woodcutting tliat the river valleys presently 
show little evidence of once tiaving had dense fiDrests. Only immediately adjacent to the 
streams or in the high valleys of the Andes has the plant cover been protected. 

Unlike the vegetation of the interfluves, which depends on local precipitation and 
reflects precipitation changes from north to south, the riparian forests of Coquinibo have 
practically similar species from south to nortli, and floristic change reflects elevalional 
differences, air drainage, and environmental factors more than moisture supply. Many river 
valleys have been reforested witfi eucalyptus, poplar, pine, cypress, and a wide variety of 
fruit trees; indeed, the river valleys support an almost completely e.xotic vegetation cover. 
The higli Andean valleys in Coquimho arc renowned in Chile for their temperate fruits. 
Grapes are also widespread in the lugli valleys, and Chile's finest pisco. a urape alcoholic 
disUlialc, comes from the provinces of Coquinibo and Atacama. l urtliermore, a wide variety 
of introduced and naturalized weeds run rampant hi the valleys; even certahi indigenous 
plants such as Tesuria absinthhides, MeocartAus revobttus, and Bacdmris spp. have taken 
on aspects of weeds and spread into disturbed areas. As a rule, the structure and floristic 
composition of the riparian vegetation chances as one moves upstream, in conjunction with 
altitudinal, temperature, insolation, and edaphic changes, until at the high elevations only a 
few hydrophytes, usually Cyperaceae and Juncaceae, are found in marshy areas. 

The wild riverine vegetation of the major valleys is so disturbed that one can only 
speculate on the nature of the vegetal cover found there in prehistoric times. Since the 
riparian forests occur in the only large areas having perennial water for irrigation, those 
forests vveie the first areas of the wild vegetation to feel the impact of man in a nKijor way. 

The i'spinal or espino savanna is another community wliich is conspicuous in Coquinibo. 
It abounds m the mterior portions of the Province where the atmosphere is dry, and is 
generally found at low elevations. Its northernmost penetration is near Samo Alto. The 
espial is donunated by the thorny espino (Acacia cavcn) and to a lesser degree by two other 
trees: gnayacdn (Porlieria chilensis) and algarroho. The general aspect of the espinal is that of 
a more or less open Uiicket of trees and spiny bushes witli a rich ground cover of 

spring-blooming ephemerals and scattered perennial bunch grasses. 

There are numerous opinions as to vdiether the espinal is a natural or man-made 

association. Many authors (Olivares and Gastd, 1971. di Castri, 1968; Reiche, 1934, I; 
Schmithiisen, 1956; Pisano Valdes. 1966b) have concluded that the espinal, at least in 
central Chile, represents a regression of a more evolved cUmax community dominated by 
lf&« (fJthraea caustica) and quiUay (Quillaja saponaria), and that anthropogemc influences, 
hugely the cutting out of litre and quUlay, has made espino the domuiant species ui a stage 
of natural equilibrium inferior to the climatic climax. According to di Castri (1968, p. 19), 
S(Nl>fauna studies support tiie thesis that espinales are man-made because cosmopolitan 
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populations arc more numerous in tliosc Acacia savannas, decreasing in the scleropliyllous 
woodlands of litre and quillay from wiiich the cspinal supposedly represents a regression. 
Tlie evolution of the espinal is not clear, for early Spanish chroniclers described espimles as 
we see them todi^, and althougli the espino may have a greater ability to sprout after 
cutting than does quillay or htn, it was just as desired for firewood and as apt to be cut out 
as the latter two. 

In certain areas of Coquimbo the espinales are being decimated, whereas in others they 
are increasing; in fact, the espino appears to be expanding into areas of cut-over and heavily 
grazed low scleropliyllous woodlands. Finally it shtnild be pointed out 4iat the seed of the 
remains viable over long periods, thus resembling mesquite {Prosopis sp.) and Acacia 
canstHcta, both invading and increaang in the American Southwest. The main difference, 
however, is one of cultural perception, because espino, desirable as firewood in Chile, is not 
considered a weed there, unlike its two counterparts in the American Southwest. On Fundo 
Camarico and in the area near San Pedro de Quiles where there is heavy grazing and 
woodcutting, one can see the mcroadunent of Aea^ eamt into areas previously covered by 
a scrub steppe. In corrals or fenced-off areas near the latter site, where goats or cattle are 
kept, numerous small apinos are encountered. It is difficult, however, to believe that many 
areas occupied by espinales in northern Coquimbo were ever covered by low scleropliyllous 
woodlands, although such speculation certainly deserves investigation. In some cases espi- 
nales are being destroyed but in ofiier cases seem to be invading different plant communities. 
Those situations are not incongruous, however, for they probably represent different stages 
in degradation of vegetation or a series of different regressions in vegetal succession. 

South from Cuesta el Espino to the Ri'o Quilimari the plant cover reflects an increase in 
precipitation. Because of degradation of the wild vegetation by man, liowcvcr. the area from 
Auco to lUapel is quite barren in places. The dominant vegetation around lUapel, at least in 
areas not totally cleared, is similar to the scrub steppe already described for interior 
Coquimbo except for the appearance of more trees and mesophytic siirubs. Some of the 
prominent species around Illape! are listed in table 4. 

In the spring the ground cover includes tlowers common to the interior t>f the Province, 
such as Argcmoiw inexicana. Anemone decapetala, Clarkia spp., Tropaeolian ^pp., Mosc/iaria 
pinnatiftda, Patithea caeruleot and Leucocoryne spp. Around IHapel, years of woodcutting 
and overgrazing have eliminated most of the wild perennial vegetation. Along the river (Rio 
Illapel) near Illapel. where once flourished a rich riparian vegetation containing numerous 
arborescent forms, only Baccharis spp. and Fleocarphus revolutus are now found in abun- 
dance. 

South of Illapel near Caimanes the vegetation takes on the appearance of chaparral and 
is stratified into three stories, prominently including arborescent forms such as Qi/Mlaia 
saponaria, Peumus boldus, and Oyptocarya alba. The ubiquitous ccdumnar cacti are still 
found, and carcJonalcs of columnar cacti and Flourensia thurifera are conspicuous on 
north-facing exposures around Guanguali and Tilama. Encountered between Caimanes and 
lllama are scattered patches of park landscape dominated by low sderophyllous trees; 
similar parklike areas occur south of Illapel near Puplos. Those parklike areas, with poss 
physiognomic characteristics resembling the oak woodlands of soutfiem Arizona, are usually 
found on south-facing exposures. 

Other regions in the Province with park landscapes of low scattered trees are on 
seaward-facing slopes of the interior coastal ranges, such as around El Calabozo, near San 
Pedro de Quiles where a low woodland of litre is found, with scattered shrubs and a dense 
ground cover of herbs, and on the coastal plains and alluvial terraces near Tongoy vrfiere 
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there is a low wooded steppe or savanna with guayacdn and litre the dominant arborescent 

forms. 

The only region in Coquimbo with large stands of Chilean palms or palnuu chUenas 
(Jubaea chilensis) is from Tilama south to Las Palmas, in Aconcagua Province. Palms were 
originally found in much larger numbers in the Province, and the northern border of their 
natural range was at the Rio Limari (Goodspeed. 1945. pp. 146-147: Cunili, l<57Ib). Now 
tlicrc arc no large natural palni groves in the Province outside of the Tilaina area except tor a 
few palms in Quebrada las Palnias south of Mantos de Hornillo and some scattered palms in 
the coast ranges. Numerous Chilean pahns have been planted throu^out the Province, 
however, for decorative purposes. A toponymic study of 1:50,000 topographic maps of 
Coquimbo'* shows numerous qucbradas witli the name palmas. although it is conjectural 
whether those names are derived from native palms that were cut out. or whether palms ever 
existed in those quebradas. The fruit of the Chilean palm or coquito, which is a Uttle bigger 
than a walnut, has been an important trade export since the colonial period. The cutting- 
down of the palms to make mid de patma, a syrup made from palm sap, however, has 
contributed more than any other activity to the near-extinction of the Chilean palm in 
Coquimbo. Jiles. who as a child ttH)k the now-defunct railroad from Illapel tn Cabildo by 
way of Tilama and Las Palmas, and who remembers that the palms were being exterminated 
in certain areas, teels that the palms arc increasing today because of the enactment of strict 
protectionist laws (1971, perscmal communication). 

Structurally, the vegetation of the lower slopes of the Andes in Coquimbo is quite 
similar to tliat described for the interior of the Province, although tending to he lower and 
more xerupli> tic. Hence. Schmithiisen (1956. p. 37) has appropriately named the vegetation 
of the precordillera Zwergstrauch, or dwarf shrub. Occasional thickets o\ Larrca oi Adesmia 
are encountered on the di\ slopes of the Andes, but trees and dense vegetal cover are usually 
confined to the sheltered areas. 

Moving up the Ri'o Turbio from Rivadavia, one is immediately impressed by the 
desiccation of the precordilleran vegetation. Near Huanta. about 1500 meters above sea 
level, Prosopii chilensis, Acacia caven, Geojfroea decorticans, Schinus polygamus, Schinus 
molle, and SbUx hmbohitiam are still encountered along the stream, wfaerew the large 
columnar cacti so abundant in coastal and interior Coquimbo thin out and eventually 
disappear. As altitudes increase, the numbers of shrubs on the slopes decrease. Found on the 
flanks of the valleys at 1800 meters are low dense hmwhk^ o\ . Adesmia spp.J'roustia spp.. 
Oiuqitira'^a spiin'Sa. Fahiaiia inibiicatii. and Bacclmris rosmuiiiiijolia. Flourishing in humid 
places, especially along tltc streams, arc Coriadcria spp., Scirpus spp., Tessana absintiiiuidcs, 
Bacduais pingnxa, Bacdiaris confertiflom, Schinus polygamus, and numerous Escalhnia 
arbuta. 

A situation analogous to that on the Ri'o Turbio is met at similar elevations in the south 
along the headwaters of tlie Rio Illapel. From Huintil to Caren. north-facing slopes of the 
precordillera support scattered cardonaks of large columnar cacti and Fluureiisia thurijera. 

while the south-facing slopes support a scrub steppe ccmtaining most of the species described 
for the region near Illapel. Table 4 includes some of the most noticeable species growing 
along the streams and on the slopes between Huintil and Can?n. 

Between 1500 and 1800 meters the large cereus cacti begin to disappear and the 
vanguard of the higli Cordillera Hora begins to appear: hrigeron berterianus, MuHitum 
spinosum, Gymnophyton polycephalum, Tetraglochin sp.. Ephedra andina, Buddleja gayana, 
Mutisia spp., Colliguttfa spp., and Vakrkma sp. (Eteiche, 1934, 1, p. 295). 

15. The topographic maps are published by aiile*S Instituto Geogrifico MiUtar in Santiago. 
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In general, the vegetal cover of the high Andes in Coquimbo is quite sparse for reasons 
not completely understood. Some Chilean scientists maintain that few fTcrennial plants can 
survive the long periods of moisture stress in the Andes, pointing out that the winter snows 
are insufficient for hi^ cordilleran vegetation and that moistuie for plants in the high Andes 
exists only during the period of snow melt in the ^ring and early summer, before the long 
period of summer drought ( Hernandez, 1970, pp. 122-123). That explanation is unsatis- 
fying, however. For example, the summits of the San Gabriel and San Bernardino mountains 
in southern California ate quite similar in climate to the Andes, yet they have heavy forests 
directly dependent on winter snowfall for moisture, llic vegetal poverty of the high Andes 
appears to be linked to the lack of a well-developed temperate flora in the floristic evolution 
of South America or to some other as yet unexplained i^ienomenon. 

For a description of the high Andean vegetation, let us return to a description of the 
vegetation above 1800 meters along the Rio Turbio and the Ri'o Illapel. .'\t 21.^0 meters and 
above, some 55 kilometers east of Huanta, widely dispersed spherical or globular shrubs one 
to two meters in hd^t are encountered on the dopes. Two species dominate: Gym- 
nophyton robustum and Adesmk a^ylla. Scattered along the streams aie Beccharis spp., 
Cortaderia speciosa, Ephedra andina, and KscaUonia arbuta. Above 2800 meters, the slopes 
are populated by scattered low brambles of I'phedra andina, Fabiam sp. and Tetraglochin 
sp., and along the streams arc Fabiaiia imbricata and some cushion or pillow plants such as 
Acaem spp., Berbens empetrifolia, MuUnum si^nosum, Cryptan^ spp. (Reiche, 1934, 1, 
p. 2S3). Where the supply of water is constant in the summers, around lagoons or in marshes 
(vegas), a dense ground cover flouiidwt that it dominated by pjrperaceae (Scirpus spp., 
Eleocliaris spp.. and Carex spp.), Juncaceac (Jtmais spp.. Potosia spp., and Luzula spp.), and 
members of the genera Wemeria, Hypsela, Gcntiana, Mimulus. and Epilobhim. The vegai 
form summer pastures of great economic importance in Coquimbo and, together with the 
woody perennids used for firewood, constitute the major vegetal resources for man in the 
high Andes. At 4300 meters the upper limit of vegetation is reached along the headwaters of 
ttie Rio Turbio. 

Along the Rio Illapel, the flora of the high cordillera begins around 1800 meters with 
tiie appearance of communities dominated by Ephedra andina, Nardophyilum sp., Chuqui- 
raga spp.,Adegmitt spp., Viviam rosea, Hin>iopappus sp., and FabUm imbricata. Above 2600 
meters the vegetation becomes sparse, and the upper limit of vegetation is finally reached 
between 3100 and 3500 meters. The vc^as along the upper tributaries of the Rio Illapel 
consist basically of the same species found in the vegas along the lieadwaters of the Ri'o 
Turbio. 

The vegetation is generally more luxuriant in coastal Coquimbo than in any other part 
of the Province, because of the high incidence of doudiness, constant fogs, and fog 

precipitation on the coast. Precipitation increases from north to south are manifested in the 
vegetation. Even so, the large differences in relief cause generally greater changes in the 
vegetal cover from west to east, than from north to south. South of Agua Amarilia, the 
coastal vegetaticm becomes quite dense, and during the spring the ground has a continuous 
cover of annuals. A dense cactus scrub steppe Qart^ is encountered from the northern 
border of Coquimbo, south along the coast to La Serena. The perennial shrubs are larger and 
form a denser ground cover near the coast than in the interior. Table 4 lists some of the 
prominent shrubs and cacti near Choros Bajos in north coastal Coquimbo. 

The vegetation in the mountahis surrounding Choros Bajos is quite dense in some places, 
forming almost impassable thidcets. If there have been winter rahis, the herbaceous cover is 
incredibly beautiful in the spring. In the summer the picture of the coastal jand around 
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Choros Bajos is dull and monotonous. In many years the droughts are so severe that many of 
tlie perennials die out. 

Near the mouth of Quebra<lt los Choms are backwater lagoona around which SaHconUa 
peruviana, Cotula $p., Fhmkenia sp., DistidtUs spp., and other plants tolerating saline 
conditions are found. Typha angustifolia and Phragndtes communis grow in the lagoons 

themselves. 

Before the major niaii-iiiduced disturbances in the wild vegetal cover, the vegetation 
around La Serena was probably much like that described for Choros Bajos except for being a 
little more mesophytic because of the greater precipitation at La Serena than at the other 
site. Since La Serena is near the mouth of the peminially flowmg Rio Elqui, there is a dense, 
swampy, riparian vegetation north of the city. The indigenous trees have been cut out, 
however, and replaced by exotics. Tlie vegetation on the slopes around La Serena probably 
looked much like the jaral-maiorral encountered on the interiluves between Quebrada de 
Talca and Quebrada de Arrayanes some twelve miles east of the city. This jaral-matorml 
contains many of the cacti and shrubs listed for Choros Bi^os (see table 4). A vegetation 
similar to that described for Quebrada de Talca, though with more cacti and (kcaUs gigantea, 
continues from Lengua dc Vaca south along the coastal-facing slopes of the Altos de Talinay 
at low elevations to the mouth of the Ri'o Limari. On the low-hing co.isial planis and 
terraces between Guanaqueros and Ixngua dc Vaca, one encounters a low woodland steppe, 
dominated by scattered low Utn {Uthraea aatstica) and guayacdn (Poriieria chiiensis)^ 
although numerous other arborescent forms are encountered, especially in the quebradas. In 
fact, the largest litre and guayacdn in the Province are found in the Tongoy area, especially 
on Hacienda Tangue and around Pachingo. where the cutting of trees has been prohibited for 
some years. Table 4 lists some of the scattered bushes growing among the trees on the 
Utre-pico^acdn steppe near Tongoy. Tlie ground is covered by many of the exotic and 
endemic herbs already mentioned for the Province. The following species stand out: Atriplex 
sem&accata, Anthochloa spp., Bromus s|)|v. / cstuca spp., Erodium deuterium, EroeUum 
moschatlim, Stipa spp.. Arena harhata. and Arena fa tua. 

In the quebradas near Hacienda Tangue and Pachingo are found large GeoJJroea 
decorticans, Poriieria chilcnsii, Lithraca caustica, Prosopis cfiilensis, Cordia decandra, May- 
temts boartOy Acacia atven, and Sdiims maUe, 

Moving south along the coast, more and more mesophytic plants are encountered and 
shrub size and density tend to increase. Large sections of the coast, however. Itave been 
cleared for dry farming (llurias). Marine intluenccs which tend to preserve soil moisture 
allow larmuig by lluvias to penetrate furthest north in Coquimbo along the coast. Histori- 
cally, farming by //uv&a has been carried on along tiie coast of Coquunbo as far north as La 
Serena, although instances of dry farming near Choros Bajos have been reported during 
extremely wet years. 

At the national parks of Fray Jorge, Talinay. and Punta del Viento in the Altos de 
Talinay, patches of cloud forest are encountered in an area surrounded by .\erophytic scrub. 
These doud or fog forests consist of species similar to those found in the humid selva of 
southem Chile (see plate 3). The forests are remnants of extensive forests, now cut out, that 
during historic times'occupied the seaward-facing summits of the coast ranges at elevations 
superior to 460 meters from Kchidangui to Lengua de Vaca. Table 4 lists tlie main plant 
constituents of the cloud forests at Fray Jorge and Talinay.'* 

Muhoz Pizarro and Pisano Valdes (1947) consider those forests to be rchcts of extensive 
wooded areas that migrated northward imder humid conditions in pr^acial times, «4ten 
Coquimbo was supposedly wetter and cooler than at present. They hold that these relict 

16. Sec MuAoz Pizarro and Pinno WMi* (1947) for a complete taxonomy of tin vegetation of the 
forests of Fray Joige and Talinay. 
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forests aie maintained in their present locations by particularly favorable microclimatic 
conditions. The contention of Muno? Pi/arro and Pisario Valdes, as well as other noteworthy 
botanists,'' that the cloud forests in the Alios de Talinay are relicts is questioned, however, 
by Sparre (1956, pp. 39-40). Sparre believes that as more botanical evidence is gatliered in 
the coastal moimtains in north-central Chile many species now known at Talinay and Fri^r 
Jorge vvill be found in numerous places in the coast ranges, and that the distances between 
species will not be disjunct enough to classify tlie vegetation of tiiose two forests as rcHct. 

Campesinos frequently state that forests similar to those at Fray Jorge and Talinay once 
existed on Cerro Gran Naranjo southeast of Talinay and in the higli coastal peaks behind 
Caleta Oscuro and Huentelauquln. This type of information is highly conjectural, however, 
and the campesinos' perceptions of what certain areas looked like in the past may be quite 
colored by tlic "gocnl-old-days" fallacy, in which the past invariably looks better than the 
present (Hastings. l')59. pp. 25-26). My leelings are that tlie present forests of Talinay and 
Fray Jorge are remnants of forests that once covered extensive areas on some of the higli 
summits of the coast ranges in historic times but were out out until only the present 
remnants were protected in 1945 (Punta del \^to m 1967). 

Jiles (1963, p. 5) remarks on cloud forests in Quebrada de Camarones fnc ir 1 uigoy), 
Quebrada de Juan Soldado (north of La Serena), and Quebrada de las Amolaiias He has 
recorded similar forests also at Agua Ainarilla, Chigualoco, and on the peaks of Santa lues, 
La SUla del Gobernador, and £1 Boldo near Pichidangui. 

As one proceeds south along the coast from the Rio limarf, the vegetation becomes 
niorc mesophytic. However, a la^ area embracing a rougfi rectan^e from the Llanos de 
Cerillos, east to Ovalle. south to Punitaqui, and southwest to Baliia Teniente has been 
heavily cleared for Uuiias, and the vegetation is quite impoverished. Encountered around 
Halcones and in otlier areas south along tlie coast are nearly pure stands of chagual or cardan 
(Puya spp.). Fuya seems to be especially prevalent on well-drained soils in the area of Bahia 
Teniente; in some places it may represent a pioneer species. The Pitya are much maligned by 
sheepmen because the sheep lose large quantities of wool on the plant's bladelike serrated 
leaves. Despite an attempt to develop a fiber industry using i^^ya fibers at Los Vilos, no 
serious harvest of the plant lias yet occurred. 

Between Bahia Teniente and Caleta Oscuro the vegetal cover begins to take on the 
appearance of the coastal scrub and chqiarral ccmununities of California. South of a point 
midway between Bahia Teniente and Caleta Oscuro, the vegetation on the seaward-facing 
slopes of the coast ranges forms a continuous cover when seen from a distance, almost 
smooth, with small trees frequently rising above the shrubby cover. 

Between Huentelauquen and Agua AmariUa, the land isheavD^ (fisturbed from clearing 
and livestock utilization. In general, the main pioneer dinibs m cleared fields in coastal 
Coquimbo are Gutierrezia paniculata, Haplopappus foliosus, Bahia ambrosioides, Baccharis 
cnncava. Ophryosponts tria/iiailaris. Pleocarphus revolutus, and Flourensia tinirifera, al- 
thougli the last two are encountered more often in interior locations. South of Huente- 
lauquen, the columnar cacti are no longer a dominant feature of the coastal matonal and are 
found in abundance only on dry exposures. Scattered along the coast, near the Pan- 
American Highway between Caleta Nague and Agua AmariUa, are some dense thickets (see 
table 4) which are frequently, though erroneously, referred to as cloud forests. On close 
examination, however, one sees that those so-called cloud forests are growing around springs 
and in marshy areas. It is in sucli swampy thickets that the bones of a mastodon were 
discovered m 1899 (Reiche, 1934, 1, p. 292). 

17. Hie origins of die doud foieats at Pray Jorge and Talinay are difcusaed also by Hoflfimann 
(1961). Follmann and Wdaiei (1966). and Galdamet (1968). 
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Table 4 lists some of the dominant species in tlie coastal inatcrral near l.os Vilos. There 
is a definite krummholz effect on lite vegetation in tliat area because of the strong winds 
which blow off the sea, predom&iantty from the southwest. Much of the dense vegetation 
from Los Vilos to QuiUmari occurs around stacks and in quebradas, or in other areas 
difficult to clear for crops. In the spiing> the ground is covered with a variety of flowering 
herbs. Some of the most conspicuous arc Leucocoryne purpurea. Hippeastrum bicolor, 
Alstroemeria spp., Pasiihca caerulea, Viola asterias, and Calandrinia spp. 

The Cordillera de la Costa, which parallels the coast in southern Coquimbo, has a coastal 
chaparral cover composed of species sindlar to those already described for Los Vilos. Many 
of the summits of the coast ranges are ccxistantly shrouded by dense fog (camanchaca). 
Increased moisture due to the camanchaca supports an extremely dense chaparral and some 
arborescent ihickcls similar to those at Fray Jorge in the southern coast ranges. Some of the 
woody thickets in the coast ranges south of Caleta Oscuro have trees tliat reach ten to twelve 
meters. Patdies of such trees and shrubs are usually encountered on the higihest peaks, in 
quebradas, or at points sheltered from the dry winds from the south. See table 4 for some of 
the prominent species in those woody thickets. 

Soutli ftoin l.os Vilos to Pichidangui. cliaf(ti(/h's oi Pnya spp. are once again encountered 
in abundance and are sometimes present without any shrubby vegetation accompanying 
them. Where coastal chaparral is found, it consists of die species already mentioned for Los 
\^os (see table 4). In the bottoms of the deep quebmias in this region, there is an opulent 
woody vegetation (see table 4). In summer, however, the herbs are dried and gone, and only 
die bottoms of the quebradas preserve their verdure. 

A number oi wild plants in Coquimbo are faced with extinction because of the activities 
of man. Accorduig to Muuo/ Puarro (1973J, some of liie species in Coquirnbo in danger of 
extinction are padt {Krameria dstaidea)^ pah gordo (Qaica diUensis), dgarrobiUa 
{Bahamooarpon brevifolium), tara (Caesalpinia spinosa), and the pabna chilena {Jubaea 
chilensis). 

Man has played a manifold and luofound role in the evolution of tlie wild veiictation of 
Coquimbo, and tiie present vegetation cover is as much a measure of human intlucnces as it 
is of physical environmrnt. Man has had a bruttd effect on die wild vegetation, leading to a 
badly degraded vegetational landscape in most of the Province. Indeed, the mismanagement 
of the Province's wild plant resources has contributed to microclimatic changes, the regres- 
sion of wild vegetation, and the invasion and increase of xcrophytes. 

ilislorically, changes in the j>erception of the land and its resources, as manifest in the 
use of the land, have resulted in a succession of different types of wild vegetation. Tliis is a 
consequence of the introduction of cattle, goats, burros, and other livestock; the elimination 
of wildlife; the intentional and accidental introduction of plants; the development of 
agriculture and the clearing of land for crops; the continuous cutting of the wild vegetation 
for fuel: the selective elimination of certain plant species by conmicrciai and domestic 
gathering; and a number of other human activities. 

SOILS 

Even the most uninterested traveler passing tlirougli Coquimbo cannot help but be 
impressed by the frequently ravaged and desolate aspect of the landscape, a testament to the 
destructive influences of man on the land. The effects of rill, gully, and sheet erosion 
pervade the upland p iiiuus of Coquimbo. In areas cleared for dry farming for two years or 

more, the campesiiu' has been fanning subsoil, since the top soil has already been removed. 
Soil erosion and declining vegetation cover in Coquimbo are complementary processes. 
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Aside from the alluvial deposits of the major irrigated valleys of Coquimbo, the soils of 
the Province arc very little known as to nature and characteristics. Most ot the commercial 
crops raised in the Province are grown in the major river valleys because they are llie only 
areas v^ie good soils and water for irrigation aie coexistent. Other than the alluvial scrils of 
the irrigated valleys, however, the soils of Coquimbo are exdusively skeletal. 

Zonal soils are rare in the Province and appear to be relicts of a past geolo^cal period 
when greater rainfall and warmer temperatures existed. Some fairly extensive areas of 
mature red soils occur in the coastal portions of the Province and on the Limari plain near 
Ovalle, thougii ilieir origins are not clear. Paskoff (1970, p. 329) and di Castri (1968, pp. 6 
and 27) believe that those soils are paleo^ls, whereas others believe them to be the results 
of high humidity and fog precipitation. My impressions are that the red soils are of andent 
formation and that the latter explanation for their origin is not plausible. 

Zonal brown soils, having an A horizon rich in humus, arc also encountered in parts of 
Coquimbo. It is doubtful, however, that those soils developed under the vegetal cover of 
widely spaced low xerophytic shrubs widi lirfiich they are so frequency associated, bstead, 
they probably represent sdls that developed under a diaparral or woodland steppe^type 
community that has been cut out by man. They msy ^o reflect a forest-type cover that 
developed under a different climate in the past. 

Virtually every degree of intensity of soil erosion can be found in Coquimbo, ranging 
from ravaged mountain slopes to barren plains. Removal of the plant cover of much of 
&K)uimbo by man's acthrities has exposed hffge areas to accelerated erostmi, completely 
removing soib tiut have taken millennia to develop. Some areas are so degraded that the soil 
fails to support even perennial weedy growth, and the prospect seems remote that a native 
plant community can regenerate itself in such areas in the foreseeable future. 

FAUNA 

Thcic have been no studies of tfie ecological relations between man and the indigenous 
fauna and wild vegetation of Coquimbo. There seems to have been, at least in the last 
thousand years, a dearth of large herbivores, if not of large manimals, in Coquimbo. The 
huenud {Hippocamehis bindcus\ a large deerlike anhnal vidiidi is exthict in central and 
northern Chile, occurred in Coqunnbo possibly as late as four hundred years ago (Iribarren, 
1972, personal communication). Another herbivore, the giianaco {I.lama t^ianicoe), an 
American cameloid, is presently found in the higli .Andes and in the mountains behind 
Choros Bajos, on the coast. It once had a wide distribution in the Province but lias been 
hunted out for meat. 

little osteological work has been done with the remains of animals found in prehistoric 
archeological sites in Coquimbo; hence, information on the distribution of guanacos or 
huemules in Coquimbo cannot be extrapolated Irom archaeological data. Furthermore, there 
have been few attempts to identify tlie remains of birds, rodents, or other vertebrates found 
in ardiaeological sites, or to speculate on their ecological relations with man. Since some 
birds and rodents inhabit latlier confined niches, flieir identification at certain sites in the 
Pirovince might enable us to reconstruct the former vegetation cover of the areas. 

Several of the vertebrates and invertebrates that occur in the Province are faced with 
extinction because of biological disequilibrium brought about by habitat destruction by 
man. likewise, large numbers of animals are relatively more susceptible to hunting pressure 
than others because, as is the case with tiie chincfaffla (C%£ncA£Us dtinchilla) and the fox 
(Piuleyon spp.), they are f^rized for their fur; or because, like the guanaco, they are prized- 
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for their meal. Tliese and other species have been hunted to near extinction. Tlie chinchilla, 
wluch once inhabited an extensive area between the Atacama Desert and the Riu Chuapa, 
was nearly extenninated mar the turn of the centuiy because his handsome pelt was in 
demand for export to furrieis in the United States and Europe. Today, the chindiillais fotmd 
in only a few isolated places in the high Andes of Coquimbo. The condor (Viiltur gn'phus), 
fox, and various cats have been heavily decimated because of tlicir predatory effect on 
livestock, thougii there is some question whether the condor, lacking the talons of a bird of 
prey, is indeed a predator. 

In summaiy, Coquimbo is poor in native vertebrate fauna, especially large herbivores, 
and a number of animals are extinct. Also, so little is known about the native fauna of the 
Province that little can be said about their ecohigy. 

This chapter has described the phvsica! environment in which man has acted out his 
systems of living on tiie land in Coquimbo. Subsequent chapters will trace llie history of 
human occupation in Coquimbo; define and analyze the activities of man vidiich have 
affected the wild flora; and consider how the future growth and welfare of the Province will 
be shaped by the ecological consequences of man's misman^ment of the wild vegetation. 
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HISTORY OF HUMAN OCCUPATION 



Because culture history and cultural ecology are inseparable in understanding the 
historical ecological relations between man and wild vegetation, this chapter examines the 
history ot human occupation and land tenure in Coquimbo from liie advent of man in the 
region, scmie 10,000 years ago, and briefly assesses the impact of etch major historical 
cultural sequence on the evolution of the wild landscape. Also uiduded is a section on the 
campesino*s Ufes^le and perception of the hmd. 

THE ABORIGINES AND THE LAND 

Despite mi^r advances in unraveUng the prdiistory of north-central Chile hi the last 

thirty years, the ardweology of the region is little known. That man has been in Coquimbo 
at least 10,000 years is substantiated by the discovery of bone and stone tools associated 
with extinct *"auna near ?^guna Tagua Tagua, placing man's occupation of central Chile at 
1 1,380 ± 320 /ears ago (Montane, 1968, pp. 1 137-1138; 1967, pp. 165-166). Because of the 
rudhnentaiy state of archaeological knowledge concerning the prehistoric inhabitants of 
Chile, no finnly established chronology of prehistoric cultures has been for^oming. The 
numerous chronologies proposed are mutually contradictory and in need of constant 
reassessment. 

Subsequent to the so-called South American Hunting Tradition, with its emidiasis on 
hunting Heistocene megafauna, two traditions have been assigned by Willey (1971, pp. 

202-213) to the prehistoric cultures of Chile: the Pacific Littoral Tradition (4200-500 B.C.) 
and the Andean Hunting and Collecting Tradition (7000-500 B.C.). The existence of two 
separate economic traditions in Coquimbo over long periods is doubtful, however, because 
of the ease of access along the major transverse valleys and the variety of ecological niches 
available over short distances. More than likely, peoides mhabitii^ Coquimbo in prehistoric 
times used all kinds of resources and moved along the major rivers from the sea to the 
Cordilleras as the seasons changed. 

According to Willey (1971, pp. 208-209). the Pacitlc Littoral Tradition is best rep- 
resented in Coquimbo by the early -man site at Guanaqueros, on the Bay of Tongoy.' That 
site is an extensive shell midden, with several largp burial areas and an artifact assemblage 

1. For more infoimatian on the excavations at Goanaqoerot, lee bftanen (1950) and Scliiappacaae 
and ^Kenleyer (1964). 
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pointing to a people who were predominantly t'ishcrnien and shelltish collectors but also 
hunted land animals and collected wild plant touds. Guanaijiierof^-type sites have been found 
at numerous places in coastal Coquimbo, and the earliest peoples identified with those sites 
liave been collectively designated as the cultura de anzuelos de concha, or the shell flshhook 
culture (Iribarren, 1969, pp. 156-157). Those peoples, like their immediate successors, 
utilized fish, shellfish, sea mammals, and algae in their diets.' Found in conjunction with 
Guanaqueros-iype sites are piedras de tacilas, circular depressions that have been ground into 
large boulders. Just what these tacitas were used for is unknown, although they are 
presumed to have been used in grinding seeds. Ardueologicat evidence showing the grinding 
of certain wild plant seeds or fruits in these tacitas might allow us to speculate on the past 
vegetation cover of the area where the mortar holes are found. 

Near the nunilh ot the Rio ( hoapa. close to a Guanaqueros-tv pe site, are found surface 
materials of the pu//.lmg liucniclauqucn complex which Moslny (1971j and Iribaircn 
(1961) have identified as a culture. The Huentelauquen culture is tentatively thought to 
predate the Guanaqueros-type sites, and is associated with a strange artifact assemblage 
encountered throughout the entire length of Coquimbo. and beyond, from Carrizalillo. in 
the north, to Pichidangui. in the south. Tliis artifact assemblage consists of some rather 
peculiarly shaped ground stone items which occur "as smooth-edge disks, cog-edge disks, and 
quadrangular, triangular, and polygonal (as many as twelve*sided) forms. They have been 
diaped from flattish pebbles or slabs of rocks and range from 5 to 12 centimeters in 
diameter and from 2 to 3 centimeters in thickness" (\Vi!lc\ . 1971, p. 209). Both Iribarren 
f 1962. pp. 424-425), and Gajardo Tob.ir (1962-63. pp. 7-.>7) call attention to the similarity 
between these Huentelauquen geometric stones and the "cogged stones" of southern 
California. According to Iribarren (1969, pp. 154-156), members of the Huentelauquen 
culture hunted land and sea mammals as well as gathered wild plant foods and shellfish for 
sustenance. 

Until the recent announcement of a carbon-14 date of 4700 B.P. ft>r domesticated 
mai/e kernels at .San Pedro Viejo ( Rivera, n.d.). a site near Pichasca in the valle\' of the Rio 
Hurlado, it was generally believed that domesticated plants first appeared in ilie Province 
around 300 or 400 B.C. Indeed, the earliest evidence for well-developed ceramics and 
agriculture ui Coquimbo is found among bearers of the E! MoUe culture, around 200 or 300 
A.D. According to radiocarbon dates, however, some early materials from El MoUe culture 
may predate 250 B.C. (Iribanen. 1969. pp. 174-203). Li Mollc culture was originally 
discovered near the present town of tl MoUe, in the tlqui Valley, by Cornely (1956) in 
1938. El Molle peoples inhabited all of Coquimbo north of the Rfo Choapa and occu[)icd 
both coastal and interior sites in the Province. Those people were potters, agriculturists, 
hunters, metallurgists, and gatherers. Piedras de tacitas are also present at some El MoUe 
sites. El Molle pottery seems to share characteristics with early wares found in the Atacama 
and northwest Argentina (Wiliey. 197 1 , pp. 216-2 1 7 ). and some late 1:1 Mollc ceramics share 
features with the pre-Tiahuanacoid pottery styles of the Peruvian coast, such as the 
stirrup^spout and negative and resist-dye pamting. 

A new culture appeared around 1000 A.D. in the same portions of Coquimbo inhabited 
by meml)ers of £1 MoUe culture. These peoples, also farmers, have been identified by 

2. Sea algae such as coc//ayin'o [Diinillta antarctica) and luchc iPorphyra L<>!unthiana)::ind slicllllsh 
fllch as piures (Pyura diilensisy,erUos or sea urchins (LoxecJiims aibus);k>cos or Uic Chilean counterpart 
to the abalone in Caiifomia {Conthotepat eondx^epas); duarm or mun^ (ChonmyHlus ch&rta); taeas 
(Protothaca ifiaca); almefas or clams {Ameghinomya aniigtia): madias (Mesodesma donacium); picorocos 
(Megabalanus psittacus), which resemble large barnacles (CORFO, Geografia econdnuca, 1967, pp. 
292-297). 
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Latcham (1928) as Diaguitas chilenas because of their cultural similarities with Argentine 
Diaguita. Diagidias chilenas, however, is an ethnic identification of an archaeological culture. 
According to Loiluop (1946, p. 633), when tite Spaniards first entered Chile, under the 
command of Diego de Alnugro in 1 536, they had Indian guides (Diaguita? ) wiik them from 
the present Argentine provinces of Catamarca and Jujuy who supposedly qioke the same 
tongue as the inhabitants of the Norte Chico. Also, Santa Cruz (1913), in his work on the 
aborigines of Chile, puints out that many of the place-names in the Norte Chico are of 
Atacanieno- Diaguita origin. Hidalgo (1971, p. 18), however, has found no ethnic identi- 
fications of the peoples of the Norte Chico in records of the early chroniclers, and it appears 
that the first Spanish entradSss paid little attention to tribal distinctions or to the poUtical 
organization of the aborigines in Coquimbo. One early clu onicln^, Bibar (1966, p. 41), states 
the unlikely proposition that the aborigines spoke difterem languages in separate valleys of 
the Province. At any rate, it may uell be that the protohistoric inhabitants of the Norte 
Clucu spoke Cacan or Diaguitan, like the Argentine Diaguita, but at tlie saine time it should 
be emphasized that there are hrge cultural differences between die Chilean and Argentine 
Diaguita (WQley, 1971, p. 237). Althougli the Diaguitas chilam seem to have been con- 
temporaneous with El MoUe for a short period, Chilean Diaguita usually takes up in the 
valleys where El Molle terminates, and it is unlikely that there was any appreciable lapse of 
time between them. 

The Diaguitas diUam appear to have entered the Norte Chico from the east witii 
already well<developed agrteulture. Ihe Diaguita were primarily farmers and inhabited the 
major river valleys. They also practiced hunting and gathering and exploited shwdine 

resources like their El Molle predecessors. In addition to agriculture, they knew metallurgy,' 
weaving, and pottery-making. Their overall settlement pattern was dispersed, and individual 
houses were made of p/rca stones or built entirely of reeds. That they came across the Andes 
from the east seems certain, for their pottery contains motifs of animals not native to 

Chile— jaguars und rheas. The date for Diaguita entry intu Chile is still not substantiated 
archaeologically. Trade to the north appears to have resulted in cultural interchange between 
the Atacameiio and the Diaguita. Furthermoic, the Diaguita came into contact with 
Tialmanaco culture, lor they copied classical Tiahuanaco designs on tlieir pottery (Loliirop, 
1946. pp. 633-636). 

Around 1471 or later, the Chilean Diaguita were conquered by the Incas, under Topa 

Inca, who by 1480 C^) had spread Inca domination throughout southern Bolivia, northwest 
Argentina, and northern and central Chile. In fact, it was by moans of the main Inca road 
into Chile that the first Spaniards entered the None Chico. The Inca peoples, like their 
Spanish successors, were interested hi the extraction of gold and silver, and Inca mining 
establishments have been identified in the Norte Chico (Iribarren et dL. 1962). When the 
Spaniards arrived in Chile, the Inca garrisons had already abandoned the country, although 
Inca colonics (mitamaes), inhabited by peoples from Arequipa and Lake Titicaca, were 
encountered along the Inca road through Coquimbo at Guamalata, La Chimba, and Sotaqui 
(KeUer, 1955. pp. 39^; Mostny, 1971, p. 154). 

When the Spaniards first entered Coquimbo they found the aborigines (Dhiguita?) 
concentrated in the major river valleys, where they practiced irrigated agriculture. The 
Indians probably dry-farmed the arid interfluves (Latcham, 1936, p. 14) when seasonal 
rainfall was much greater than normal, because the steep slopes of the interfluves are easier 
to dear than the floodplains. Irrigation was apparently little developed in the southern 
portions of Coquimbo, because annual precipitation was greater there. 

3. The nmay, a type of ore crasher, still employed by Giilean miners, was apparently used by die 
IhcHmis of the Noite Ouoo in imOmqueit tiines (Cocnely, 1944, p. 38). 
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Tlie Diasziiita. although priinariK agricultural peoples, were also tlshernien, hunters, and 
wUd-plani gatherers, and possibly herded llamas. Their agriculture was based predominantly 
on the following crop plants: maize»quinoa, potato«, beans, squash, and chili. They appear 
to have had only two domesticated animals: the dog {Omk domestkus) and the llama (Lama 
glanm glarm).* Judging from the large number of indigenous wild plants utilized by the 
campesino, the aborigines must have made wide use of wild plant foods, althougli few of 
those have been identified from prehistoric sites. The aboriginal use of algarrubo {Prosopis 
chilensis ) and cfiaiiar (Geoff roea decorticans) fruits is mentioned consistently in accounts of 
the early Spanish chroniclers (Bibar, 1966, p. 13; MariAo de Lovera, 1865, p. 27). The pods 
from the Prosopis were used to make a type of bread and an alcohoUc beverage, while the 
fruits of the chartar were eaten in their natural state. Also, there is a tradition in the Elqui 
Valley a.s to aboriginal use of certain herbs to harden copper in the smelting process 
(Samatan, 1967, p. 126). 

The last Chilean aborigines to preserve some degree of ethnic integrity into the presmt 
century in the Norte Chico were the Qianggs, all of whom had either died or were 
assimilated by 1930. Those peoples, littoral fishing folk, were not separate from the peoples 
encountered by the Spanish cntradas in the interior, but they managed to hold on as cultural 
relics because they were not occupying lands that tlic Spaniards wanted (Iribarren and 
Montana, 1972, personal communication). 

Estimates of the aborigiiud population of the Norte Chico during the period of initial 
Spanish contact are extremely disparate, and the size of the prehistoric population will 
probably never be known. Ovicdo y Valdcs (1855, p. 268) states that the valleys of the 
Copiapo, Hua-sco, and Ctuiuimbo had a total population of only 1 500 when Almagro arrived, 
in 1536; Marino de Lovera (1865, p. 41) claims tliat 8000 Indian warriors opposed the entry 
of Valdhda and his soldiers into the valley of the Copiapo. Bibar (1966, pp. 27, 29, 32, 34, 
35) gives the foUowing accounts of the aboriginal popuUtion of the Norte Qiico in 1 540: 

1. ThevaOey of theO>piap6hail000Indiant. 

2. The Iluasco Valley has 800 Indians. 

3. (The valley of Coquimbo): There were very many people and it was veiy populated, and 
when ihn Incas came to conquer diem . . . over the openfaig of an brigition canal which the 
Incii commanded them to make and they did not, [the Incas] killed more tium SOOO 
Indiani. . . . 

4. The valley of the LunezK In thit valley there ate few Indiani. 

5. The vaDeys of Cboapa and CombarlnU are valteya diat are not weil-populated with Indians. 

Since the figuies pnaented above probably represent adult males or potential mco- 

mendados. a derived total population figure obtained by multiplying the above numbers by 

four or five members of a family would give a much greater population figure for the Norte 
Chico. Marino de lovera (1865, p. 79) arrived in Chile more than a decade after the Valdivia 
expedition but, unlike other early chroniclers, attempted to make an exact count of the 
total population, not just encomendados. He recorded a contact population for the Norte 
Ctiico of 20,000, which was reduced to fewer than 2000 by the 1590*s. In 1545 Valdivia 
noted fewer than 3000 Indians between the Rio Copiapo and the Ri'o Aconcagua, and only 
15,000 in the area between the former river and the Kio Maule, with a decline already 
apparent.' 

Such divergent estimates of the aboriginal population of the Norte Chico in the lS30's 
and lS40's are not easily reconciled. Hidalgo (1971 , p. 55), who has gleaned the records of 

4. Probably cavy {Cavia poreeOtu) and Muscovy duck (Qnrina moschata) will come to be included 
as early domMtkates as archaeological investigationx jtrogress in Coquimbo. 

5. ''Reladdn heclia por Pedro de Valdivia a Hemando Pizano (1545).** in J.T. Medina (ed.) 
Ooleeddn de documaoot mAetotpam la hiitoria de Qdie, VIII (Santiago, 1895), i>p. 82-98. 
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the early chroniclers, comes up with a figure of only 25,000 Indians for the N'orte Cliicu in 
1535. His estimate is quite similar to that recorded by Marino de Lovera for the C'opiapo, 
Huasco, Coquimbo, and Liniari valleys but includes the Choapa, Combarbala, and Acon- 
ci^;ua valleys as well. A total aboriginal population for all the Norte Chico of 25,000 at 
Spanish c<mtact does not seem very realistic; even a population of 100,000 could be 
dispersed over such a large area throughout the major river valleys and their tributaries 
w iUioui being impressive to the initial Spanish entradas. Such a low population figure might 
be plausible if the Inca conquest had heavily decimated the aboriginal population before the 
Spaniards arrived, or if disease had preceded the Spaniards into &e Norte Qiico. Another 
possible expkination for the low popuhition encountered by the Spaniards in the north is 
that the Incas took captured peoples as porters and warriors (Montane, 1972, personal 
commimication). Had there been a greater numhcr of aborigines in Coquimbo when the 
Spaniards arrived, their numbers would surely iiave generated more interest in the region, 
because exploitation of Indian labor was necessary to the Spanish scheme of obtaining 
wealth in the New World. The population of Coquimbo at the arnval of the first Spaniards 
may never be known, and firmer estimates on the prdiistoric population of Coquunbo will 
have to await future archaeological work in the Province. 

Knowledge about the prehistoric inhabitants of Coquimbo is generally incomplete, 
lacking radiocarbon dates and systematic excavations. In gencrul, scientist:> in Chile tend to 

minimize the impact of pre-Cdtmibian peoples on the wild vegetation of north-central Chile. 
Although the total impact of aborigiiul peoples on the wild vegetation of Coquimbo was 

probably minimal, aside from dearing and fanning the floodplains of the major river valleys, 
nearly ten thousand or more years of prehistoric man's living on the land could not have 
helped but bring about changes in the composition and structure of the wild vegetation. The 
introduction of agriculture, the clearing of land, the cutting of wood for fuel, smelting and 
mining, the building of irrigation canals, the hunting of wild animals, the herdmg of lUunas, 
the use of fire, and the selecting, gathering, and spreading of wild plants resulted in changes 
in the wild vegetation cover. Unfortunately, the nature, characteristics, and extent of these 
changes are difticult to measure. 

After reviewing tiie contact ethnographies and ardueologlcal materials on Coquimbo, I 
have concluded that, prehistorically, setdonent was sparse and there were no large con- 
centrated settlements in Coquimbo. It is also doubtful that the Indians used fire extensively 
for hunting or to clear land for agriculture. Undoubtedly, wildfires resulted from unattended 
campfires, especially in the chaparral communities of soutliern Coqmmbo. Today, liowever, 
most comments on the ^original impact on the vqptation of Coquimbo must be highly 
speculative because of the poor state of archaeological knowledge of the region. 

THE EARLY COLONIAL PERIOD AND THE FORMATION OP 
THE CULTURAL LANDSCAPE OF COQUIMBO 
(1536-1700) 

Although Diego de Almagro entered Chile in 1536, effectr S; mish colonization and 
settlement of this narrow strip of land west of the Andes did not begin imtil 1541, when 
Pedro de Valdivia founded Santiago, in the fertile Valle Central de Chile. Coquimbo was 
settled three years later, when La Serena, the present capital and admmistrative center ol the 
Province, was established. 

Semiarid north-central Chile presented the conquistadores with a physical enviroimient 
very similar to the one they had left in southern Spain, and the Mediterranean crops and 
livestock wliich they brought witli them survived and prospered witli little difficulty. Wheat, 
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barle\', altalt'a. olives, grapes, figs, and citrus tVuit t'oiind conditions well suited in Coquimbo. 
More importantly, however, ilic Spuniaids uiiroduccd insiilulious and perceptions oi the 

land which, when blended with aboriginal cultural patterns, served as the basis for a whole 
new cultural landscape in Chile. This landscape (especially its rural components) has endured 
to the present with much of its colonial integrity. The perpetrator of this archaic colc i il 
rural landscape in Coquimbo has been the campesino, who utilizes the land in much the 
same way as did his predecessors. 

As must be apparent from the previous section on the aborigines and the land, the early 
Spanish chroniclers left very poor accounts not only of the Indians but of the vegetation 
cover of r . juimbo as well. These accounts give no evidence that Coquimbo was heavily 
forested wiicn the Spaniards first arrived in Chile; indeed, the major vegetation typos found 
in the Province today appear to be similar to those encountered by the first S]nuusli 
cntradas.^ Undoubtedly, whole vegetal communities have been both destroyed and created 
since the arrival of the Spaniards, and much land has been eroded by man*s mismanagement 
of the Province's vegetal resources, but Ae concept that man has destroyed thousands of 
acres of forested lands in Coquimbo since the conquest is nonsense. Other than in the major 
river valleys and a few other areas heavily disturbed by man, the present wild vegetation of 
Coquimbo is similar in gross physiognomy to that encountered by the first Spaniards. 

Since the Spanish eonquistadores usually assessed the resources of the New World in 
terms of the number of abor^nes available to be exploited in mining, agriculture, and other 
pursuits, the few Indians they found there left them less than enthusiastic about Coquunbo. 
As Pederson (1966, p. 47) so aptly states: 

To a significant degree, the Spanish conquest of the Americas was not sii much a conquest of 
lands as it was a conquest of people-of people to be converted to tlie Christian faith, to l>e 
ocploited in providing for the support and eniiclunent of the conquerors tfiemsehres, and to be 
put to work in producing those exportable oommodities ttiat would contribute to the wealth of 
Spain's merchants and Crown. 

Since the principal source of wealth in Chile in the sixteenth century was gold, the need for 
Indians to work the gold placers (lavaderos de oro) and to raise crops to support the placer 
operations was met by concessions of Indians known as encomiendas.^ The encomiendas 
were not grants of land but rights to services and tribute from Indians, conceded by the 
Crown for services rendered. The encomendero, or holder of an encomienda, was obligated 
to feed, clothe, protect, and proselytize the Indians entrusted to him. in return he had the 
right to exact tribute from his Indians, as well as service (Korth, 1968, p. 2). .As is frequently 
noted in tlic literal ure of the period, the regulations of the enconUciiJa wore tlaurantly 
violated, and llie Indians were ruthlessly exploited for long periods in the lavaderos de oro. 
The aborigmes were apparently treated as an expendable resource, and even though various 
ministers of the Crown attempted to cure the ills of the encomienda system m Chile, and 
numerous laws were passed to regulate the encomendero'i care of his charges, Uttle appears 
luhave been done lo better the lot ot the Indians. 

Even so, the aluition of the native population in the placer gold mines in the first 
decades after the conquest has been exaggerated. First, it would make good economic sense 
to talce care of one's Indian laborers, given the shortage of labor in the Province and the 
Spaniard's need for exploitable labor to accumulate wealth. Secondly, a study by Keller 
(1955, pp. 3647) of the population of the Norte Chico in 1813 shows that large numbers of 

6. A number u) .iccounts j;ivc l)fiet sketches ol" the wild vegetation <ii ('iK|uinibi) during the period 
of the first Spanish entraJas. but anionj; ttie best arc Bibar (1966), and Marifto dc Lovcra (1865). 

7. For an outstanding study of the encomienda in Chile, see Amunategui Solar (1909). 
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Indians still occupied old pueblos de indios. or Indian villases, such as Algarrobito, San 
Isidro. Diaguilas, Peralillo, and other small settlements in the Elqui Valley in the early 
nineteenth century, long after most of the Indians were thought to have been anniliiiated or 
aasnnilated by tfadr Spanish conquerois. Other Indian viOagM aie noted hi Coquimbo Ui tiie 
late eic^teendi oentuiy at Sotaquf* Ties Cnices, Chalingi^ du^Cuz* and Guamalata (Amat y 
Junient, 1924, pp. 279-344; Santa Cruz, 1913, pp. 61-62). Nevertheless, literature detailing 
the maltreatment of Indians in the gold placers is conspicuous. Marino de Lovera (1 865, pp. 
55-56) witnessed the indiscriminate impressment of men, women, and children to work in 
the placers. According to Pederson (1966, p. 56), the attrition of Indian labor in the placers 
corrdates with the steady decline in gold production hi tiie lale sixteendi oentuiy. Negro 
slaves were soon imported, and Indians, mostly Araucanians, were brought from tiie south of 
Cllile to work the placers of Coquimbo (Pederson. 1966. pp. 58-61). 

Even the translocation of Indians from southern Chile and the introduction of Negro 
slaves seems tu have done little tu niulntain prccunquesi population levels in Coquimbo; and, 
according to Pederson (1966, p. 61), it was not until die late eighteenth century that the 
preconquest popdation of the Norte Chico was finally surpassed. 1^ then, however, Indians 
and Negros formed a low percentage of the total population, and a large crioUo and mestizo 
population began to dominate (Keller, 1955). In 1720 the encomienda was abrogated in the 
New World, although it was not until 1791 that the practice was linally abolislied in Chile 
(McBride, 1936, pp. 119.120). 

The eariy Spanish population of Coquimbo had little interest hi agriculture; their major 
concern was exploitation of the rich gold placers. Agriculture meant no more than sub- 
sistence, and was subordinate to mining. Not until the seventeenth centuiy, when trade 
began with Peru, was there any significant shift to agriculture in Coquimbo. 

Occupied first during the early decades of the conquest were the best agricultural lands 
of the Indians, althouf^ that practice was prohibited by the Laws of the Indies. Land grants 
(mereedes de tierra) were conceded to the Spaniards and criollos who had performed services 
in the conquest of Chile, or who were favored by the Crown. Tlie mereedes de tierra. along 
with the encomiendas, were the foundation for the system ol latifundio, which prevailed in 
Chite until recently. There are, however, several different types of mereedes de tierra: 
Mt^aa, or lots withhi city limits; dtoeras, or little farms near cities; mefcedes de Udtnnza, or 
major farms; estancias de gmadOp or large cattle ranches; and finally merceda of small 
parcels of land, along streams or in other locations, for setting up mills or ore grinders 
{trapiches) (Borde and Gongora, 1956, 1, p. 30). Mercedes de tierra for large farming or 
cattle-raising operations were useless, however, unless they were close to an Indian village to 
which the owner also had encomiatda rights over the aborighies, because the early Spanish 
conquerois had little mtention of faimhig the hnd themsehres. After 1575 the land grants 
were more homogeneous and their uses were no longer specified (Borde and Gongora, 19S6, 
I. p. 36). 

Because the demora (the period that the Indians were to work in the mines in Chile ) was 
eight months in the early odonud period, large-scale cattle-raising developed in north-central 

Chile in order to feed the Indian mining gangs as well as to supply much-needed tallow and 
hides in mining operations (Gongora, 1970, p. 9). At the end of the sixteenth century there 
began a large export business in tallow, hides, charqui or dried meat, cordage, legumes, and 
mules to Peru (Keller, 1929, p. 276). Cattle roamed the mountainous interfluves of the 
major valleys unrestramed and were periodically rounded up by huasos (cowboys) for 
branding and sUughter. The fertile irr^ted valleys were devoted to fidds, vineyards, 
orchards and pastures. 
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Aside from placer mining for gold and the raising of cattle, probably the most 
significant economic activity in Coquinibo in the early seventeenth century was copper 
mining. The most important copper mines were near La Serena, and that provincial capital 
became the main supplier of copper for the artillery^nakers at Callao and Lima (Pederson, 
1966, pp. 69-74). 

According to Carniagnajii (1963. p. 33), the economy of the region between I.a Serena 
and Quilloia during the first decades of the seventeenth centur>' was based prunarily on 
cattle and catde products, uid secondarily on copper. Placer mining for gold ceased being a 
dominant activity in the middle of the seventeenth century, and trade with Peru in tallow, 
hides, and copper made up the dominant economic activity in Coquimbo until the end of 
the seventeenth century, when riiilc began to send wheat to Peru. The beginning of this 
interchange has been traditionally ascribed to the effects of a severe earthquake in Lima in 
1687 which apparently caused severe damage to Uma s irrigation system, but the laws of 
comparative advantage seem to have been more important in bringing about this major 
qualitative change in Chilean agriculture during the colonial period.* There is little evidence, 
however, that Coquimbo enjoyed much of the prosperity from the ensuing boom in the 
trade of Chilean wheal to Peru. With the decline of the placer operations, and the growth of 
a market economy in tallow, hides, and wheat with Peru, the encomenderos moved their 
labor supply from the placers to agricultural pursuits. 

The early colonid period in Coquimbo was characterized by the development of a 
completely new cultural landscape, whose basic rural components have lasted to the present. 
The introduction of Huropean technology and systems of land tenure, together with Old 
World crops, livestock, and weeds, set the stage for vast changes in the structure and 
composition of the wild vegetation of Coquimbo. Few early chroniclers have left descrip- 
tions of the wfld phmt cover of the Province, but it is safe to assume that the initial hnpact 
of the Spaniards on the wild vegetation of Coquimbo was minimal. Only after the Spaniards 
turned to livestock raising and the growing of wheat for export to Peru, near the end of the 
seventeenth century, could the impact of Spiuiish occupation be signitlcanily noticed ui the 
wild vegetation. Certainly, the major river valleys of the Province were the first areas to feel 
the brunt of Spanish setflement, and the riparian forests around La Serena, where the 
Province's main smelting operations were located, must have suffered sizable damage because 
of the smelters' demands for wood for fuel. The systems of land use which were to structure 
the wild vegetation into the vegetational landscape witnessed today were weU»implanted by 
the end of the seventeenth century. 

THF EIGHTEENTH CENTURY AND CHILEAN INDEPENDENCE (1700-1818) 

Tlie eighteenth century in Coquimbo was characterized by the development of hard- 
rock mining, tlie rise of free and specialized labor, abolition of the encomienda system, 
growth of the copper industry, and increased trade in agricultural commodities to Peru. 

As pointed out earlier in this chapter, the market for Chilean wheat in Peru opened in 
the late I680's. Although most Cliilcan wheat bound for Lima during the eighteenth century 
was shipped from Concepcion and Valparaiso, small amounts were shipped from the port of 
Coquimbo (Bauer, 1970, p. 145). The total acreage in wheat in Coquimbo was miniscule, 
however, and tfaeie is no evidence for large-scale clearing and dry-farming of the coastal 
terraces in the Province during that period. A list of exports from Coquimbo in 1704 

8. For a good review of the histoiy of the OiHeui wheat industiy and the opening of tite Peruvian 
maiket for Chflean irfieat in the late seventeenth century, see Sepdheda (1959), and Bauer (1970). 
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inventories the following: chinchilla skins, butter, tallow, quartz, olives, wme, wool, hides, 
beer, goat clieese. cnqiiitos (palm nuts), dried fruits, chili, a^manliente. barley, flour, 
potatoes, medicinal plants, algarrobilla (seed pods of the Bahamucarpon brevifoUum, used 
for tannin), and ingots of gold, sUver, and copper (Concha, 1871, pp. 189-190). 

During the 1700*s, Coquimbo enjoyed a boom in haid^rock mining, and numerous gold, 
silver, and copper mines were opened. X: a asientos de minas were established, and such 
mining centers as Combarbala and Illapol gained prominence. Processing centers for the 
mines were usually established in the major valleys, where wood for sme!tin« and water for 
grinding ores were available. Wood was the only fuel used for smelling in Coquimbo in llic 
eighteenth century, and the cutting of the dow-gxowing trees and shrubs of the Province for 
smelter fuel had a devastating effect on the wild vegetation. In general, however, wood for 
smelter fuel did not become a critical problem in Coquimbo until the 1800's, when the 
expanding copper industry began to create local shortages of firewood, or lena. In many 
areas, especially where Uie terrain was rough and the local wood supplies for fuel were 

exhausted, mining had to be discoatimwd, even of ores having tenors above SO per cent, 
because it was too expensive to haul ore to areas where it could be smelted (Schmidtmeyer, 
1824, p. 256). Most transport during the eighteenth century in Coquimbo, one must 
remember, was done on the backs of mules and asses, and cart roads were almost 
nonexistent. 

Agriculture in eighteenth-century Coquimbo prospered not only because of increased 
trade with Peru but because of increased national consumption. The expanding mining 

industry in northern Chile created new markets for agricultural products, and farming in the 
fertile irrigated valleys developed to meet the miner's demands for food, mules, tallow, 

hides, and forage. 

According to the calculations of Keller (1955, p. 46), the area comprising the present 
Province of Coquimbo had no more thtn 22^000 people in 1778-slightly more than the 
aborigiiul population reported for the area in tiie 1S40'8. With the nineteenth-century boom 
in copper and silver mining in Coquimbo, however, the population rocketed from 22,000 in 
178S to over 180,000 in 1885. Hence, the population of Coquimbo for nearly two and 
one-half centuries after the conquest remained stagnant, below the aboriginal population 
numbers. Since mcreased population, given the technical level of the campemo, would tend 
to mtensify destruction of the wild vegetal resources, it is probably safe to assume 
(discounting alterations in the landscape due to woodcutting, browsing, and grazing) that 
destruction of the wild vegetation would be greater in the nineteenth century simply because 
of increased population pressure on the meager vegetal resources of the Province. Of course, 
the alrea^ devastating effects of overgrazing and woodcutting would merely be intensified 
bi the nineteen^ century. 

The last century of Spanish contrd in Coquimbo, an expansive period, was charac- 
terized by a rapid increase in immigration, population growth, subdivision of the large 
landholdings in the valleys, the establishment of several new mining centers, and increased 
local and foreign trade in agricultural and mineral conunodities. 

The wild landscape was undoubtedly begiimfaig to show the cumulative effect of over 
two craturies of Spanish occupation and largely uncontrolled exploitation of the natural 
resources. Wood for smelter fuel was in great demand during this period, with consumption 
increasing in direct proportion to the development of new copper and silver mines in the 
Province. Grazing and browsing on the slow-growing shrubs and perennial grasses had the 
cumulative effect of destroying ttie most palatable species. Woodcutting for smelter fud had 
taken a heavy toll on the (dueatoidiy tic forests of dtaAar {Ceoffroea decorticms)y dgarrobo 
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(Prosopis chilensis). and cspmo (Acacia caven) in northern Coquimbo, and entire vegetation 
communities were eliminated. 

THE NINETEENTH CENTURY TO PRESENT (1818—) 

On February 12, 1818, Chile officially declared her independence Irnin Spain and 
opened her doors lo foreign capital, technology, and markets, which had been forbidden by 
Spain. Under the protection of tree trade, merchants from all over the world came to Chile 
to secure metals and agricultural products. By the middle of the nineteenth century, Chile 
became the world's leading copper producer (Miller and Sing^ald, 19 19, p. 214) and one of 
the leading wheat exporters. Coquimbo was largely responsible for Chile's rise to the 
position of the world's number-one copper producer in 1876, and monies from the rich 
silver mines of the Province were of major significance to the national economy tiirougliout 
the nineteenth century. 

Probably the most octensive destruction of the wild shrubs and trees during any brief 
period in Coquimbo's history occurred after reverbcratory furnaces were introduced for 
copper smelting, in the 1820"s (Pederson. 1966, pp. 198-201). Tlic cutting of trees and 
shrubs for smelter fuel completely denuded the wild vegetal cover around La Serena, and by 
1840 wood for smelter fuel was so scarce that smelters in northern Coquimbo either had to 
import coal or shut down. Soon the bulk of the smelting in northern Coquimbo was being 
carried out at the ports of Guayacan, La Herradura, and Tongoy, where coal could be 
brought in cheaply from England and from Chile's coal mines at Lota, near Concepcion " B\ 
1850 only southern Coquimbo had enougli economically procurable wild vegetation left to 
support mirung and smelting operations. After 1 850, however, smelting with wood in the 
Province drastically declined, and before 1900 it had nearly disappeared. 

During the nhieteenth century, Chilean agriculture passed throu^ two stages. The first 
stage, which ended around 1850, was a continuation of the colonial pastoral economy, with 
exports of tallow, hides, charqui (dried meat), wheat, wool, olives, and dried fmit. The 
second stage began with the opening of the large wheat markets in Calilonua and Australia 
in the 1850's, in response to the demand lor foodstufis caused by the gold rushes m those 
areas. The boom in wheat exports continued through the 1870*s, when Great Britain began 
to import large quantities of Chilean wheat. Coquimbo indirectly enjoyed profits from the 
boom market for Chilean wheat but never became a large exporter herself since the bulk of 
the wheat was raised in the central and southern provinces. Nevertheless, large areas of wild 
vegetation, especially along the coast of the Province, were cleared lor dry farmitig, and 
wheat from Coquimbo found its way to both foreign and domestic markets. 

By the end of the nineteenth century, Chile lost its ability to compete with other large 
wheat-producing nations, and the Chilean wheat industry lapsed into a period of stagnation 
from which it never recovered (Bauer, 1970, p. 141). Chile was a marginal producer in a 
peripheral region and, except for a few years in the early 1900's, never again exported as 

much wheat as it had m the nhieteenth century; faideed, after World War II, Qiile began to 
import wheat. The wheat boom in Chile did not result in improved farm methods or in much 
capital investment in agrkidture. Since land and labor were abundant, big property holders 

saw no need to invest in machinery and improved farm technology in a market that was 
likely to change overniglit. Hence, when the world market fell and there was no large 
domestic market for wheat, the landowners did not rehire labor to raise wheat, but allowed 

9. For information on the introduction ot coal us sinclici fuel in Coquimbo and Uic dcveiopmeni ol 
the smelten at Guayacan, Tongoy. and La Hemdun, see i^rson (1966, pp. 202-208). 
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the abandoned wheat lands \o return to fallow condition (Bauer, 1970, p. 221). Tlirougtiout 
Cliiie's history, however, agriculture has been inferior to mining as a source of economic 
wealth, and even during the boom years for Chilean wheat, agriculture exports seldom 
yielded more than one-tenth as mudi as ttie income derived from mining (Bauer, 1970, 
p. 173). 

The prosperity which Coquimbo enjoyed during most of the nineteenth century came 
to an end in 1883, shortly before the termination of the War of the Pacific, wlien copper and 
silver production in the Province began to decline. The mining boom, which Coquimbo had 
pteviously enjoyed, shifted to the newly annexed provinces of Antof^gasta and Tarapaca, 
and after the nineteenth century Coquimbo never again comi^etdy dominated the mining 
industry of Chile. Abandoned mine shafts, placer mines, and mining refuse piles, seen 
everywhere in the Province, attest to the historic significance of mining in Coquimbo. Mining 
is still an important activity although it does not dominate the income of Coquimbo as it did 
in the nineteenth century. 

In 1885 the popidation of Coquimbo reached 189,700, a figure that was surpassed only 
once betv^en 1885 and 1925 (see figure 3). After 1885, the population declined to 181 ,600 
in 1895; then increased to 189.900 in 1907; and decreased once again, to 178,600 in 1920.'° 
Migration to Antofagasta and Tarapaca undoubtedly accounts for much of Coquimbo's loss 
in population between 188S and 1920. After 192S, when the population of Coquimbo again 

surpassed the 1885 mark, population continued to grow hi small incmnents until a 
population of 336,821 was readied ui 1970." Most population growth subsequent to 1925 
was dependent on the devdopment of agriculture and greater economic diversity in the 

Province. 

Despite inconsistencies in defining urban and rural populations, the census data from 
1942 to 1960 hidicate that the former has increased wUle the latter has decreased in 
Coquimbo.'^ Certainly, the decrease in rural pqndation in many areas corresponds to 

increased land degradation and an inertness of technological level that allowed fewer 
campesinos to live off the land than was possible thirty years ago. 

Since the 1930's, mining has become more diversified and agricultural production has 
ei^oyed a better income ratio with mining than at earlier periods. Agriculture has not 
expanded as fast as population in Chile, however, leaving that country increasingly depen> 
dent upon imported food.'^ There are no simple explanations for the lack of consistent 
growth in the agricultural sector; they are many and varied, including conservatism ot the 
campesino, land degradation, inefficient irrigation techniques, environmental hazards, and 
government policies tending to favor urban and industrial set^ora over the rural ecoofMny. In 
particular, government price cmtrols have tended to favor the urban consumer throu|^ 
controls designed to hold down the cost of food. In 1972 over $4 million worth of 
foodstuffs had to be imported, a large part of which could have been raised in Chile given 
improved systems of land tenure and agricultural price incentives. The slow agricultural 
growth is one of the most important factors affecting Chile's present economic and social 
development. In particular trouble is Coquimbo, whidi has so little arable hmd and is 

10. Chile, Dircccion dc kstadistica y Censos, Poblacion total par provincias, Oiile: 1885-1960 
(Santiago, 1964), p. 4. 

11. Chile, ODEPA, Dcpartamcnto Programacion Grupo Estadistica, "Poblacion del pais y por 
provincia.'s a nivcl comunal scgun censos de 1970 y 1960" (Santiago, 1971), p. 3. (Mimeographed.) 

12. Chile, Direecion de I stadistiai > CVnsk^s. Aigiinos resultodot provmcMa del XUI CefUO de 
poblacion obtenidos pormuestreo (Santiago. 1963), pp. 123-124. 

13. CMe; Demmd and Sug^fy fm/e^kms for AffieuUtaei Ffoduets. 1965-1980, Economic Re- 
learch Gent», Catholic JJvSveaity of ChUe (Santiago. 1969), pp. 1-2. 
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Fig. 3. Population of the Province of Coquimbo, Chile (1 885-1970). 



Source: Chile, Direccion de Estadistica y Censos, Poblacion total par provincias, Chile: 
J 885-1960 (Santiago, 1964), p. 4; ChUe, ODEPA, Departamento Programadon Grupo 
Estadistica, "Poblacion del pais y por provincias a nivel comunal a^dn censos de 1970 y 
1960" (Santiago, 1971), p. 3. (Mimeographed.) 

destroying her vegetation and soils so rapidly. Recent government policies in Coquimbo (as 
in the rest of Chile) have attempted to increase agricultural production although seemingly 
with little success. 

Coquimbo's future, like Chile's, depends on its natural resources. At this writuig the 
land continues to be abused, and the Chilean government continues to emphasize production, 
at the expense of conservation. Subsequent chapters will deal with land-use activities and the 
present state of the wild lands of Coquimbo. 
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lAND TENURE AND THE ClAIP£S0Vi9 

The campestno, whether an inquilino, asentado^ t^uerino, arrendatario, mediero, cormt- 

nero, or the private owner of a small piece of property, perceives and utilizes the wfld 
vegetation and other physical resources of his environment in the same manner, regardless of 
the system ot land tenure ol which he is a part. From childhood the campesino learns the 
merit of eadi wild plant in his surroundings and the ways in whidi it can be utilized. In 
Coquimbo, as in the rest of Chile, the traditional systems of land tenure are stiU fairly intact» 
although most large landholdings, or fundos, have been expropriated since the passing of 
new land-reform regulations in 1965. Even on the recently expropriated landholdings, 
however, there has been httle change in traditional perceptions and uses of the land. 

The structure of land holdings in Coquimbo consists of a small number of very large 
farms, a large number of very small farms, and a small number of parcels of communal land. 
Largp and medium-size holdings held by a single family are called haciendas or fundos and 
comprise most of the arable land in the Province. Since the land reform acts of 196.5, most 
of the large holdings have been e.Kpropriated and are now referred to as ascntamientos or 
centros de reforma agraria. The small private farms, or minifundios, highly fragmented 
through generations of inheritors, are concentrated in the m^or in^ated vaUeys. ShMie most 
of these mirdfundios are too small to support even a smaD family, the owners must 
supplement their meager incomes by working on neighboring /u/ic/os or at other pursuits. 
Finally, the last system of land tenure to be considered is the large holding ot communal 
land, or comwiidad. The comunidad normally consists of both private and communal lands. 
The extreme land degradation encountered in all of these systems of land tenure is generally 
most pronounced on the minifundios and comwddades. 

Many of the present social and economic problems of ChUe have been traditionally 
ascribed to latifundium, or the holding of vast amounts of land by a few people. Most of 
tliese people, the landed gentry of Chile, have farmed their lands inefticiently, and the 

availalriliQr of dieap labor and the extensiveness of their landholdings have given them little 
incentive to invest in agricultural madibiery, advanced teduiology, or conservation. On the 

other hand, the majority of the agrarian population in Chile lives in poverty, eking out a bare 
subsistence on intensely farmed and inefficiently irrigated small plots, or working as laborers 
on large fundos. In 1965, 61.8 per cent of the agricultural properties in Chile were under 10 
hectares in size and accounted for only 1.4 per cent of the total agricultural land, while 1.3 
per cent of tiie agricultural properties were 1000 hectares or more in size and accoimted for 
72.7 per cent of the agricultural land.'^ Hence one can appreciate the proportion of 
agricultural land in Cliilc that was in the hands of a few people. 

The dichotomy between large and small land holdings is even greater in Cociuiiiibo than 
in Chile as a whole, thougli we have to rely on outdated census data for that tact. In 1936, 
8,806 (76 per cent) of the 1 1,573 agricultural properties in Coquimbo were under S hectares 
in size. There were 233 holdings over ICQ hectares in size, and 104 holdings of over SOQO 
hectares.** In 1965, aside from the large sheep-raising provinces in Ais^n and M agallanes, 
Coquimbo had tlie largest niiniher of properties in Chile over 1000 hectares.'* Hacienda 
lUapel (now Asentamicnto lllapcl) controlled over 150,000 hectares of land before it was 

14. Cunill (1971a, p. 234i qiioiini' Cliilc, Dircccion Jc I statli'stica y Ccnsos, IV ccnso nadomi 
agrnpccuario. AnoagricoUi 1964-1965. Rcsumen del pais, Qfras preliininares (Santiago, 1966). 

15. Oiife, Direoddn de EstadfsticB y CensM, Caao de agriatUura 1935-1936 (Santiago, n.d.). 
p. 221. 

16. Giile, Direccitfn de Estadlitica y Censos, /V cento mcionai agropecuario, Aiio agricola 
J 964-1 965, Resumen ddpah, Qfivs prelimirures (Santiago, 1966), pp. 1-2. 
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expropriated by tlic goveriiincn;. in the late 196U"s. McBridc (1936, p. 127) notes that in the 
1930's (ontfundos alone in the Comuna de lllapel held 3 16,000 hectares among thcni. As he 

points out* however* one must not be misled by these figures, especially in Coquimbo, for 
much of the land in these large properties is roi^ mountainous terrain totally unfit for 
agricultural use. 

Until the recent advent of land reform, fundos or haciendas were ubiquitous in 
Coquimbo and controlled the bulk of llie arable lands in tlie Province. The large fundo or 
hacienda was more liian an extensive agricultural property; it was a society in itself, a society 
that acted as maintainer of many of the archaic colonial patterns of land tenure and land use 
that still persist in Coquimbo. The hacienda was an "entire qrstem and governed the life of 
those attached to it from the cradle to the grave. It encompassed economics, poUtics, 
education, social activities," and indeed the culture of Chile (Thiesenhusen, 1966, p. 20). 

Fundo labor has been traditionally composed of inquilinos, resident farm laborers; 
afuerinos, free laborers who work for wages; medieros, sharecroppers; and arrendatait^ 
tenants. The inquUmo is given the use of a house and, usually, a small piece of land for 
planting his personal garden. In return for those and other benefits, the hufuiUno must 
usually work about six days a week for the fundo owner. 

The next-most important system of land tenure in Coquimbo is the pequena propiedad, 
minifundio, or small holding. Tliose holdings, usually ot less tlian 5 hectares, account for 76 
per cent or more of the property holdings in Coquimbo. In total, however, they account for 
a very small percentage of the araUe land and are being continually fragmented through 
inheritance.'' Being in most cases so small tliat they will not support a fatiiily. the owners 
usually have to work at mining or on the remaining large /e/m/os to supplement their meager 
incomes. Almost all of the minifundios are concentrated in the irrigated valleys of the 
Province, and if the dry hiterfluves are not held in common by the minifundistas, they rent 
the land from fundm, asentankntos, and eotmutidades in order to pasture their goats and 
collect firewood. The interfluves, or the hillslopes near the valleys, are usually completely 
denuded of their perennial plant cover (except for a few species unpalatable to livestock) 
and aie heavily eroded, having been exjioscd to continuous woodcutting, overgra/ing. and 
clearing for dry farming, whereas tlic valleys are luxuriant in green verdure almost cntuely 
exotic in origin. Another type of small holding is the medi^imdio, a property varying from 
10 hectares to 999 hectares (Cunill, 1971a, p. 236). The larger of these holdings is not very 
common. The mediiun«size holdings are usually the most economically sound properties in 
the Province. 

The last major system of land tenure in Coquimbo is the comunidad, or communal 
property." These communal holdings in Coquimbo apparently originated from old mer- 
cedes de tierra made to individuals in the sixteenth century. Comunidades are usually found 

on poor or marginal agricultural lands, and fathers, having little else to give their children, 

will titles to small plots of irrigated land in the valleys to each of their sons, while the hilly 
intertluvcs, because ui their low carrying capacity, arc used in common (sec plate 5). This 

system of land tenure has persisted for centuries in Coquimbo, and hundreds (in scnne cases, 
tfiousands) of peofriie on a comunidad can trace their lineage to the original receiver of the 
grant, in the 160O's. The institution of communal pastures, however, is old in Oiile, 

17. Sec Baraona, .Aranda, uml Santana (1961) for additional information on minifundioi in centni 
ChOe. 

18. For more iototmation on a>muiudades and their oti^s, as well as their social and economic 
pcoUeim, lee Caflon Valendi (1966), Huizer (1968), Gaida Jaipa (1970), Gi^ and Unterrichter 
(1961), Gonzalez M. (1951). Winnie (1965), and GonzAlez del Rfo (1970). 
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appearing in the 1 SSO's when grants to grazing ri^ts were given (Borde and Gitogora, 1956, 

I, pp. 34-36, 67). 

The comunidades are frequently studied because they cause the government economic 
and social problems due to tifle ami boundary disputes, duonic poverty, unstable popu- 
lation, and degraded lands, but as a system of land tenure they are little imderstood. 

Comunidades are numerous in Coquimbo, especially in the comunas of Combarbala, Puni- 
taqui. Mincha, Pailuiaiio, and La Serena. There are no exact data on the number of 
comunidades or comuncros (people who Hve on a comunidad) in Coquimbo. but there may 
be more than 150 such holdings in the Province and over 100,000 comuncros. It the data of 
some authors are correct, commenu and their families make up 30 per cent of the total 
population of the Province. These people are the poorest inhabitants of Coquimbo, if not in 
all of Chfle, and are constantly on the edge of poverty. 

Some comuncros have legal titles to small irrigated garden plots in the major valleys or 
around springs in addition to rights to the use of communal lands on the dry intcrfluves. 
Their houses, like those of other small property holders in Coquimbo, are in the valleys, 
usually in ribbonUke settlements on alluvial terraces just above the cultivated fidds, or in 
little clustered villages. Some comuneros have no rights to irrigated lands and depend for 
their living exclusively on the communal lands in combination with rented summer grazing 
rights in the vegas of the high Andes. They live primarily from herding goats, cutting 
firewood, charcoal burning, collecting salable wild plant products, or occasionally dry 
farming during infrequent wet years. The comunidades are not fenced (for that matter, few 
fiindos have fences); and livestock, mostly goats, are allowed to pasture freely except for 
being excluded from cultivated fields by the herders. Transhumance is an essential pattern of 
animal husbandry in Coquimbo, and animals are taken from both comunidades aadfundos 
in the summer to veranadas or summer pastures in the Andes. 

Population is not only indigent on comunidades but varies greatly from year to year 
because of the marginality of the resources and the high density of population in rdatlon to 
irrigated land. It is calculated, although the data are questionable, that comuneros possess 
only 5-58 per cent of the irrigated land in the Province (Gon/.ale/. del Rio, 1970. p. 1 13). 
The irrigated holdings are obviously too small to support large numbers of comuneros and 
their families, so comuneros must rely heavily on work on nei^boring/kndSos, goat-herding, 
woodcutting, mining, charcoal buming, and other pursuits. When the rains fail, as they often 
do in Coquimbo. most of the unirrigated croplands go unplanted; and the pastures, whidi 
are overstocked in wet years, have little or no herbaceous annual growth. The animals are 
usually unable to make the long drive to the Andean pastures in their weakened condition, 
and the goats and sheep die because the comumn? has no mon^ to hire trucks to move his 
animals to the vegas or to buy feed. The mmunero then moves off'the comunidad and seeks 
work in the mines or in service industries in the cities, awaiting word that the drought has 
ended so he can return to his home to rebuild his herd and to dry farm until another drou^t 
drives him from Iris land again. 

Both the Chilean government and the United Nations have attempted economic devel- 
opment programs on some of the larger comtmidades—Vtm Punitaqui being an outstanding 
example (Garcia Jarpa, 1970)-but few of the programs have had any success. The govern- 
ment recentlv placed emphasis on bringing irrigation water to some of the largest comuni- 
dades. such as Punitaqui and Huentelauquen. through a system of canals leadini! from dams 
constructed in tlie interior of the Province. These dams have not yet filled the impoundment 
areas, however, and there are indications that runoff in the rivers of Coquimbo in most years 
may be insuffldent even to fill thnn, let alone support large irrigatimi projects. Inefficient 
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irrigation, however, accounts for great water losses, and more efficient wafer use would 
undoubtedly lead to greatly expanded irrigated croplands in the Province, in the meantime, 
the comunidades are steadily losing population, and in many cases the land on the 
comtmidades Is so degraded Uiat it h beyond reclamation under present technological levels 
(see plate 6). Considering Giile's limited capital, one wonders Aether the monies presently 
spent to reclaim these badly denuded lands might be better used in other areas of the 
CLOiioiny. Some have suggested thai ct)mmunal lands be sei/eci by the State in order to allow 
the wild vegetation to regenerate, and tlic grazing be regulated to bring the degraded areas 
back into production. 

CMe's population has grown faster in the last two decades than her ability to feed 

herself. This fact, plus the control until recently of the country's agricultural resources by a 
relatively small class of people, has given rise to land-reform programs as a means of 
increasing Cliilc's agricultural production. In the I960's, various agrarian reform laws led 
eventually to expropriation of the higefundos by the government, in 1965. In 1973 most of 
fhefimdos with 40 or mote hectares of irrigated land had been expropriated.*' 

The government adopted the asentamiento as a transitional system for managing 

expropriated estates during a three- to five-year period before the land is turned over to the 
campcsiiio%. Representatives from the ( orporacion de Reforma Agraria and other govern- 
ment organisations, together with a committee elected by the campesinos, manage an 
expropriated fimdo jointly during this period, with the objective of easing the transition, 
minimizing production losses, and preparing the campesinos to take over full management 
responsibilities. In theory the campesinos decide whether die expropriated land will be di- 
vided into individual holdings, operated collectively, or organized into a mixture of the two 
forms (Barraclougli, 1970, pp. 225-226). In late 1971 the Allende government decided that 
the asentamiento program was not succeeding and replaced it with a new transitional system 
for newfy expropriated holduigs, called centros de reforma agfmia. Agrarian reform laws 
allowed the government to impose cooperative ownerdiip and operation if there were 
overriding reasons for doing so. Hence, there was some fear among certain segments of 
Chilean society that the centros de reforma agraria would eventually become state farms, 
and that such communal farms would take on the appearances of the comunidades. 

The auntumiento system has not functioned as originally planned, for a number of 
reasons. The most important reason is that govenmient ofRdals simfdy took the place of the 
old patron ot fundo owner, and the campesinos then looked to the government officials to 
make decisions for them. Also, large numbers of people still remained landless under the 
asentamiento system, and hoped-for changes in agricultural technology and increased pro- 
duction did not mateiialize. 

The profound problems facing Chilean agriculture are not within the scope of this work. 
Positive cfaangies in Chilean agriculture will require more than simply dianging the ^ems of 
land tenure, creating market incentives for agriculturid products, or stimulating raw/Jfsmoj 
to want higlier standards of living. It will require a basic change in the culture and lite style 

of the campesino. The campesino probably knows less about farming tlian his old patron. 
Most of the economic schemes for the agrarian sector are designed by dty-oriented, 
urban-trained economists who do not understand the campesino. his perceptions of the land, 
or his way ofliving on the land. These economists are even less knowledgeable in geography, 
biology, and, more importantly, ecology; they place emphasis on production at the expense 

19. Since the ouster ut AUende's regime, many of these properties have been returned to the original 
owners. 
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of conservation, and continue to fail at the former. Indeed, the only places in Coquimbo 
where any conservation was practiced were on the fiindns. 

One cannot help but be skeptical about a land-retorm program where lew, if any, 
ecological studies have been done, or cadastral maps completed to establish property lines. 
In Co<|uimbo, as in the rest of Chile, tfie race between population and resources continues. 
The demand for more f ' is being met at a terrible price to the land, espedalfy in 
Coquimbo, where land (Jegradation is already advanced. Denuded hillsides, sparse crops, 
underfed livestock, roaming goats, and soil removal increase at expanding rates. The 
campesino in Coquimbo, on tiie other hand, does not see the destruction of the land so 
apparent to outsiders, nor does he deare the dianges that some revolutionaries would like us 
to believe. Of course, campeanos desire more wealth and a better standard of living, but 
with few cultural sacrifices. 

At this point in the investigation, a lew brief comments seem in order on the life style 
ol the campesino. The campesino is Catholic, strongly nationaUstic, and closely lied to the 
regiraal economy of the Province. He q>pears to share nationid fadilmis, values, and 
aspirations, though he may be far bdiind the times in aU these. He Uves hi a roughly built 
adobe or wattle and daub house; owns less than a hectare of irrigated land; and earns the 
bulk of his Hving from horticulture, mining, and goat herding. His farming tecliniques are 
generally primitive, and little or no animal or commercial fertilizer is used except on the 
futtdos or asentanuentos. Small garden plots are usually flood-irrigated by water from springs 
or irrigation canals, and losses of produce to insects and disease are normally large. 

Althou^ most egmpainos are functionally illiterate, literacy is valued as an aid in social 
and economic improvement, and most rural peasants attempt to send their children to 
school. Canipesinos have little in the way ot technoloL'ical facilities, and luxuries such as 
electric liglits, gas stoves, modern plumbing, and motor vehicles are just beginning to reach 
rural areas. 

Although some comuneros are of pure European descent, the majority of campesinos 

are a mixture of Huropean and Indian ancestry. In general, except for those living near such 
villages as Cu/ Cuz, Chalinga, Sotaqui. 1:1 Molle. and Diaguitas (all formerly pueblos de 
indios) most campesinos have only a small pciccniagc of Indian blood. 

A campesino*i work day lasts from sunrise to sunset, with long hours spent on the daily 
chores of collecting firewood, obtainkig water, preparing meals, doing laundry, etc. Environ- 
mental resources are so meager m many areas that tedious hours of intensive labor are 
needed just to produce a few vegetables or a few pounds of charcoal. 

There is little capital surplus, and tew cainpcsinos have any material possessions aside 
from their house, their land, a few animals (mostly chickens and goats), some prhnithre farm 
implements, and a few homemade or cheap store-bought household goods. Parents usually 
have a strong desire to leave their children an inheritance, and in some cases the only famfly 
heirlooms may be a charcoal clothes iron or an old brass bed. 

infant mortality is higli, but more from the lack of modern medicine and hygiene than 
from makiutrition, for few campesinos are starvmg. A typical breakfast is a piece of pan 
anuaado (bread) and a cup of tea, while dhuier and supper may be a cazuela (a soup made 
with vegetables and meat stock), a bowl of porotos (beans), or a thick soup of potatoes and 
semolina, served with pan amasadn, goat cheese, fruit, and tea. Siome campesinos fare badly, 
however, and one comunero visited by the author had nothing but a limited supply of 
tomatoes, goat cheese, squash, and cactus fruit to eat for several months at a time. At 
Choros Bajos, a comunero who had no r^ts to irrigated hmd, and whose goats died off in 
the drought of 1970-71 , was supporting his famfly by collecting and dryhig shellfi^ (mostly 
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locos [Concholcpas concholepas] and hipas. a typo ot limpet). Since he sold Ills starving 
burro to a lunchmeat manufacturer in La Sereua, he would walk 25 kilometers to the lishing 
grounds. He would stay out for four or five days at a time cdlecting and drying shellfish, 
subsisting on stale bread, herb tea, and shellfish. He sold the dried hcos in Chores Bajos and 
used the proceeds to buy flour, oil. beans, and other staples for his family. His young sons 
contributed to the family larUei by surf-fishing for eorvina (sea trout) and knguado 
(halibut). 

Most campesinos have a strong sense of responsibility to their families, and everyone in 
the family «4io is physically able worlcs and contributes to the family's welfare. When a 
drou^t destroys the family's crops and livestodc, the fathers and sons go tu the mines or to 

the cities for employment, sending money home and awaiting news that the drought has 
ended, so that they can return home. Only imder dire circumstances are young women 
allowed to seek work in cities, and then usually as maids. Considerable emphasis is placed on 
extended family relationships {compadrazgo) and labor reciprocity; these institutions not 
only offer the hidividual security but also tend to perpetuate the mertia and conservatism in 
the canvtesbto's life style. 

A common characteristic ot the campesino which colors not only his outlook toward 
life but liis altitude toward the land, is his belief in the dignidad de la persona, or the dignity 
of the person. In other words, each person has an individual dignity, an inner worth, or role 
in life. Since that role is predestined, no shame is felt for what a person is, at least in terms 
of social class. This dignUad de la persona also manifests itself in the ampesino*s sense of 
manliness, or machismo, and contributes in many other ways to his personality and his goals 
in life. 

Campesinos are fatalistic, accepting drouglits, crop failures, and disease as inevitable. If a 
peasant is cripfded by pdUio he accepts his disease as a penance for a sin committed either by 
himself or by other members of his family. The campes^'s fatalistic approach, as well as his 

belief in the dignidad de la persona, results in acceptance of social inequality— an acceptance 
that the recent Chilean revolution was unable to overcome. The son of a comunero or an 
inquilino does not think he is personally or legally equal to the son of a fimdo owner. The 
fundo owner or patron is the master and decision-maker, and the inquilino the worker. On 
the other hand, a campesino believes he can rise in the social hierarchy if he has the difftidad 
de la persona to do so. There is no protestant work ethic among campesinos, because hard 
work, especially in this confining social and economic envir<»unent, does not necessarily 
result in material wealth or social advancement. 

The campesino s overall perception of the land and its resources varies little whether he 
is a pirquinero (an independent miner vriio works a vein or tailing, usually by himself or with 
another miner) or a comunero. He generally perceives the land as having an hifinite ability to 
recover from abusive practices. In his eyes he is not destroying the land or its ability to be 
productive. Kach generatior. should take from the land what it will yield, and if the yields 
are meager that was predestined. Today, iiowever, campesinos are beginning to see their land 
changed into **deaert$," and there is a hopelessness about their chUdren's future and the 
ability of the land to recover. 

Even on the poorest comunidades in the Province there is resistance to change, and 
economic development programs must be carefully designed to satisfy the tastes and 
technological capabilities of the roniuneros. In general, government agents and economic 
planners who attempt to change traditional values or systems ol land use are distrusted. The 
aanpesbw does not believe that an outsider will ever know as much about the land or utilize 
it as efficiently as he or his forefathers. Nevertheless, most campesinos are fairly well 
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informed and are usually willing, especially when they arc unemployed and hungry, to try 
what "educated" outsiders suggest. At the same time, they have a distrustful "wait and see" 
attitude which in a few circumstances has ruined what have appeared to be sound, 
weU<designed community devdopment projects. In tome situations, the campesinas' distrust 
of community developers has been justified. In effect, tiie traditional life style of the 
campesino has limited innovation and change in much of rural Coquimbo. 

This chapter has provided some insights into the sequence ot human settlement in the 
Province of Coquimbo and tlie historical dimensions of human impact on the wild vegeta- 
tion. For conservation and economic development programs to reverse the continuing 
deterioration of the wild vegetation and other natural resources of the Province, the Giilean 
government must understand the canytesuw and his culture, as well as his use of the huid. 



Copyrighted matsrial 



4 



ENVIRONMENTALLY 
EXPLOITIVE TECHNIQUES 



The piesent spatial arrangement, structure, and composition of tlie wild vegetation of 
Coquimho mirrors the cumulative effects of centuries of man's impact on the land. With few 
exceptions, the piuicipal land-use patterns which have influenced the wild vegetal cover wore 
developed in the sixteenth centuiy and have been perpetuated in the conservative culture of 
the campesino. Although these land-use activities are simple to define, eadi land-use pattern 
requires detailed examination because of the subtle feedback effects between eadi activity 
and the physical environment. Only then can a perspective be ;jaincd on the i^iagnitude of 
each activity's impact on the vegetation. Unlike the situation in many other parts of the 
world, where tlie iiistorical cultures Uiat created a st^quence of distinct landscapes have 
disappeared and particular knowledge of luidnise activities has been lost, we have a viable 
cultural relic to study in Coquimbo-the campesino. That is to say, the system of land use of 
the campesino has changed little since the colonial period. This chapter defines and analyzes 
the major patterns of land use which have been instrumental in the evolution of the wild 
vegetation of Coquimbo. 

THE COLLECTING OF MLDICINAL PLANTS 

The introduction of antibiotics has had Httle effect on the gathering of wild plants for 
medicinal uses in Chile, and the use of medicinal plants seems as widespread today as it was 
in the past.' One seldom goes to a Chilean marketplace without seemg u Ucrbulisl scUuig a 

wide variety of bark, leaves, and roots for medicinal uses. Every Chilean, regardless of social 
dass, uses medicinal plants, and it is not uncommon for a hostess at a very fashionable h(»ne 

in Santiago to offer her guests an after-dinner agiiita, a cup of hot water to which a 

medicinal herb has been added to aid digestion. Tlie guest can usually choose from five or 
more herbs. Belbre retiring or in the mornings, Chileans may combat various illnesses witli 
medicinal teas made from the leaves, bark, or roots of more than a hundred wild plants. 

1. I'or infurmutiun un Uic tliffcrcnt mcdiciiial plants and Uicit uacs in Cliilc, see: Tadeo de los Reyes 

(19S6). Uitan (1934), Man^ (1935), **Un Saoeidote Saleriano'* (1919), Gomez de Vidaiirre (1889), 

Espinosa (1897, pp. 42-52), MuiiUo (1 889>, Giiajardo n892), Archivo Naeional tic Hiilc. Fiindos Varios, 
VoL 245, Part 14; Petersen C. (1937), Rcichc (i901),Jilcs (1963, pp. 23-24), and Santa Lxni. (1939). 

S3 
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Even the best drugstores in Santiago offer packasics of medicinal herbs from all over Chile 
and the world. Althougli reliance on medicinal plants by members of the upper classes of 
Chile seems to be based more un tradition than on the unavailability of modem drugs, tlie 
eanvestno living in remote aieas relies heavily on plant cures. 

Not only does the amtpesino believe in the healing power of certain medicinal plants, 
but in many cases he shuns modern medical treatment in favor of the plant cures of the 
village healer, or curandero. Knowledge of the medicinal properties of plants and their uses is 
part of every campesino's life. Indeed, most campesinus interviewed by tlie author knew tlie 
supposed medicinal values of at least 30 wild plants. 

The tradition of using medicinal plants in Chile goes back to aboriginal times, and over 
the centuries hundreds of medicinal plants have been identified and recorded. The con- 
temporary pharmacopoeia of medicinal plants in Chile cxliibits a blending of aboriginally 
used endemics, cosmopolitans, and European adventives. Most of the plants having medicinal 
uses arc dicotyledons, generally collected when flowering. According to the widespread 
doctrine of signatures, whidi can be traced back to certahi medieval European traditions, 
each remedy for which a plant can be used can be noted by some mark on the plant or 
characteristic of its leaf staicture. In other words, a plant with a heart-shaped leaf can be 
used for the heart, while a plant with a trilobate leaf might be used for the liver. 

The roots, bark, or dried leaves of numerous medicinal plants have been collected at one 
time or another in Coquimbo for export. Most such have been exported also for otiier than 
medidnal reasons, although medicinal uses have been the specific reason for the export at 
one time or another of the bark of emelo {Drimys winteri), the leaves of bailahuen 
(flaplopappiis haylahucn). the roots of pangue (Gurmeru chilettsis), the dried leaves of boldo 
{Pewniis boldus), and other plants or parts thereof. 

Some native wild plants with medicinal properties that are faced with extinction are 
poof/ (/uwmeriff dstoidea) and pangue (fhamem dtUensis). Their depletitm, however, has 

been due to uses other than medidiial <mim. The only plants which arc scarce because of 
collection solely for medicinal purposes aie teiAiAu^ (//^q^/o/uppitf 
coma (Senecio eriophyton). 

Since the vast majority of medicinal plants are adventives and grow in disturbed areas, 
they are generaDy readily abundant, and their abundance sems to be indicative of landsc^ 
degradation. Indeed, the number of endemic plants faced with extinction due to collecting 
for medicinal purposes is minuscule. 

The collecting of wild plants for medicinal purposes seems to have had little effect on 
the wild vegetational landscape of Coquimbo, and this collecting activity is generally more of 
an indicator of the multiplicity of uses to which the atmpesino puts the wild vegetation of 
Coquimbo, rather than a source of primary disturbance in the vegetation. As a whole, the 
collecting of medicinal plants in Coquimbo is of far greater siL-iiificance culturally and 
socially than in landsca[>e modification. Tlie collection of medicinal plants in Coquimbo is 
generally of sigmticance only in conjunction with a number of other collecting activities 
wfaidi have had far>ieacbing effects on the evolution of the present structure and com- 
position of the wild v^tation. 

WOODCUTTING FOR FIREWOOD AND CHARCOAL 

The traditional use of iam (firewood) and carb^ de leHa (charcoal) by rural Chileans 
for heating and cooking has been a salient cause for much of the degradation of the wild 
landscape in Coquimbo. Charcoal ovens and twisted and hacked tree trunks are common 
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sights in tlie Province (sec plate 7). Presently, 70 per cent or more ot Coquinibo's inhabitants 

satisfy their cuoking and liuuscliold lieating needs with firewood and charcoal (.CORFO, 
Geogra/Jd eamdmica, 1967, p. 643). According to a statistical census for Coquimbo in 1941 , 
over 30 per cent of the money spent for combustibles in the Province was for fiiewood and 

charcoal.^ This figure is quite impressive when one realizes that the maqoiity of campesinos 
still collect tlioir own firewood today. Probably no single activity except goat grazing has 
had a more devastatmu effect on the vegetation of Coquimbo than the long liistoiy of 
continuous woodcuttmg. 

Petroleum fueb have made fevf inroads on the traditional wood-gathering activities of 
the Qiflean campesino. Even in Santiago, where dieap kerosene is araflable to operate gas 
heaters during the cold months, charcoal braziers are still used. In poor rural areas, such as 
Punitaqui and Pefia Blanca, where local lucl supplies were exhausted decades ago, the 
campesinos are using dung and imported tlrewood for fuel. Firewood for most of the major 

cities and towns of Coquimbo is transported by truck from source areas at great distances 
from the concentrated settlements; even around small towns and vflh^» local wood 
supplies are exhausted, and woodcutters and charcoal burners have to travel many kilo- 
meters to collect firewood. 

Probably the most extensive cutting of the slow-gruwing trees and shrubs of Coquimbo 
over short periods occurred in the late eiglitecnth and nmciccnth centuries, when large 
amounts of firewood were used for smelting the ridi copper ores of the Province. The miners 
not only cut large quantities of fiiewood for smdter fuel but kept large num1>ers of 
livestock, mostly goats, also contiibuting to destniction of the wild vegetation. 

Around 1820, rcverberatory furnaces were introduced in Coquimbo to smelt copper 
(Pedeison, 19b6, pp. 198-201 ), and the increased demands ot tliese turnaces ibr fuel led to 
destruction of the plant cover near La Serena, AndacoDo, Punitaqui, and odter mining 
centers in the Province.^ Indeed, the cuttii^ of fuel for the reverberatory furnaces was In 
itself a form of mining, and wood continued to be mined for smelter fuel until that became 
economically unfeasible. 

Until the twentieth century, all other economic activities in Coquimbo were subordinate 
to the interest of mining. Miners had rights {serviduinbres) to water and luel on either public 
or private land around mining claims; and in CoquimtK), as in the rest of northern Chile, 
theie were numerous disputes between landowners and miners over these servidumbres.* 
These rights, contained in the Spanish "Ordenanzas de Mineria," gave miners, according to 
Gay (1838, p. 2), "the right to tear out and destroy everything." Firewood was cut 
indiscriminately by miners, and few Chileans thought of die ecological consequences. Mining 
has alvniys recdved priority in the use of natural resources in Chile, and regulations 
benefiting mining have generally voided regulations toward conservation. 

In the 1840's wood for smelter fuel became so scarce in northern Coquimbo that coal 
luid to be imported from the Lota mines, and by 1850 the coal-burning smelters at Tongoy, 

2. Cliilc. Uireccioii (Jeneral dc Lstadisiica de Chile, Anuario ntadiuicu de Oiile: 1941, Agricultura e 
Mustrias agropecmrias, Ano agricola 1941-1 942 (Santiago, n.d.), p. 1 0. 

3. Of a numtwi of accounts notiog the destructioa of the wild vegetation for smelter fuel in the 
Norte Oiico during the nineteenth century, the most detailed are Gay (1838), Chouteau (1887), Larrain 
(1873),and Vicuna Mackenna (1856). 

4. Archivo Nacional de Oiile, Archivo Judicial dc 1m Serena, I ilc 4, Piece 6 (1840), "inciuda cl 17 
dc octubre dc 1840 sobre cl dcnuncio dc un sitio i lenas para fundir metales, Demandante: Don Manuel 
Avrcll; Dcmandado: Don Tadeo Cortes"; and Capilank General. Vol. 251. "Ano dc 1793. Don Jose 
Monrreai sobie la lit>eitad de cottar y salar lefias de qualesquier montc para tundir metales de cobre en el 
putido de Copiapd.*' 
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Guayacan, and La Herradura produced the bulk of Coquimbo's copper ingots (Pederson, 
1966, pp. 198-201 ). By 1865 most smelting operations in northern Coquimbo were confined 
to the coast, and only in southern Coquimbo was tliere enough economically procurable 
vegetation left to support sizable smelting operations. Illapel and Combarbalk were so 
isolated from outside fuel souioes tliit tiieir smelteis depended on local wood siqppUes until 
the early 1900*s. In fact, as late as 1887 all smelting establishments in Illapel except two 
continued to smelt copper with firewood (Chouteau, 1887. p. 222). The smeUing establish- 
ments in the Province which used wood for fuel were insignificant after 1850. however, 
when compared with the coal-burning smelters at Tongoy, Guayacan, and La Herradura. One 
smelting operation was still using firewood as late as 1910, in Aconcagua Province (Sundt, 
1910, p. 16>. After 1910, however, every important smdter in nortiiem Chile had converted 
to coal. 

Little information is available on the amounts of firewood consumed by the wood- 
burning smelters of Coquimbo. In the late 1860's it was noted that three reverberatoiy 
fumaon at Huintfl on HiciMida Illapel had consumed 120^000 earffa of firewood (Qiou- 
teau, 1887, p. 218). Snce each mule carga averages 160 kUogtams in wdght, upwards of 
20,000 metric tons of fiiewood may have been consumed by those three ovens. One must 
reslize not only that there were scores of blast furnaces using wood as fuel in Coquimbo in 
the nineteenth century, but also that the firewood for the smelters was Cut not from dense 
forests but from chaparral and desert scrub-type communities. 

Since hi^ temperatures for a diort period are needed to smelt copper, tetUi btmca 
Oi{^t, resinous wood) se^s to have been preferred over harder woods.^ Dry lena Uanea, 
porosa, or de la vt'tra has a greater infiammability than leiia compacta (hardwood). 

Tlie effect of woodcutting for smelter fuel has been extreme in some areas, and the 
vegetation has never recovered. Cumil remarks that, in heavily cut-over sections around some 
of the dghtemth- and idneteoath-centuiy amdthig estaUiihments, sofl types whidi once 
ai^ported a quitttiy-tttrie scrub woodland now suppwi xeropl^tic scrub (1972, personal 
commimication). 

Definite patterns surround the cutting of firewood and nianulacturc of charcoal. Those 
activities liave resulted not oniy m patterns on the land that are distmctly Cliilean but in 
qpianti^tive and qualitative vegetation change; e.g., large trees and thickets are usually 
encountered in riU>ons along quebradas tiaving permanent water, or occur around springs 
because firewood is seldom cut within 60 meters of streams or springs. This is a result of the 
common belief in Chile, already noted in Chapter II, that the cutting of trees around a 
stream or spring causes the water source to dry up.^ Another distinctive feature is that trees 
are usually cut in sudi a fashicm that they will reaprout.^ 

In the past the economic activities of many fimios in Coquunbo were completely 
dedicated to the extraction of firewood and the making of charcoal, and surely the barren 
aspect of the lands surrounding GQi\mifundos and comumdades today is in large part due to 

5. For a description of the different types of wood used for smelting copper and the processes 
Involved, see Garcia Huidoliro {nA., pp. 6-25). 

6. This belief is frequently noted in Chilean historical writings and legislation: "Finally, on July 1 3, 
1872, a law was dictated on the cutting! of forests that is still in effect. This bw prohibits the cutting of 
trees or bushes in places where springs exist or may appear, affecting those wild trees or bushes loeatcd 
less than 400 meters above (the spring, and less than 200 meters to each side of the springs that originate 
in imgated flat lands.** Alfemo (1909. p. 12); and Aidiivo Nadond de Chae. ArdOvo Judicial de La 
Senna. File 4, Piece 6 (1840). 

7. Ancient Spanish regulations concerning the cutting of firewood which have persisted in Chile 
permit pollarding only. 
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uoodcultiiig. Tiadiiionally, woodcutters and charcoal burners paid juiiJn owners for ri^jjits 
to cut their wood and/or to make charcoal on their lands. The river valleys and their 
adjacent interfluves were the first areas to be victimized by the axes of the woodcutters. As 
those areas were cleared of trees and shrubs, the woodcutters and charcoal burners began to 
push out of the river valleys onto the dry slopes of the interfluves, and finally into the inner 
recesses of the cordilleras. 

Basically, two icinds of charcoal have been produced in the Province: the hard or heavy 
charcoals (cafMn de a^pino or caMn de dgmoho\ preferred ttx heating or cooking; and 
the lig^t'Wd^t dharooals (carb&n bhmco\ made from a variety of li^t resinous woods. 
Carbon bianco is not fancied for household fuel because it burns too fast. Generally, 
charcoal made from espino, alf;arrobo, or other liardwoods commands a hiiilier price because 
of its greater weight and good burning characteristics. The fo]k)wing trees and shrubs are the 
preferred species lor niakuig charcoal in Coquiinbo: espino {Acacia caven), algarrobo 
(Ptcmpis chUensis)y chahar {Geoffro&i deeorticam), algarrobilla {Bahamocarpon bnvi- 
fciiumX carbon or carboniUo (QmUa decandn^ peumo {Oyptocarya dba\ Utre (LiHtnea 
aaatica), quillay {Quillaja saponaria), moUe (Schinus spp.), huingan (Schinus potygamus), 
cmcero (Colletia spp.), chacai (Colletia spinosa), talhuen (Tal^ienea quinquenervia), holdo 
{Feumus boldus), palo bianco {Fuchsia spp.), barilla {Adesmia spp.), and Baccharis spp. 
Although other species are used for making charcoal, the above are mentioned most 
consistency in discussions of the trees and shrubs whidi make good charcoal with cam- 
pesinos (see plate 8). Usually it takes about four kilograms of wood to make one kilogram of 
charcoal, allhougli the ratio is less with hardwoods." Each sack of charcoal wciglis around 
50 kilograms. No figures are available on the annual production of charcoal for Coquiinbo, 
nor does it seem likely that such data will ever be collected. 

Althougti nearly every bush or tree is used as firewood, the preferred ^ecies include all 
tiiose used for diarcoal, plus the following: nuawUla del campo or indenso (Flourenm 
thurifera), quehraclw (Cassia closiana), tchol or tei'o (Trevoa trinervis), culen (Psoralea 
glandulosa), paihuen {Adesmia arhorea). coUiiiuay {Colli^iaja spp.), guacho (Baccharis con- 
cava), and Proustia spp. Certain resinous species such as Adesmia spp., Baccharis spp., 
Flourensia thurifera. and CoUiguaja spp. are used in bread ovens because they burn at high 
temperatures and leave abundant ash. An interesting sidelight is the use of the dried ribs of 
the Dichocereus chiloensis and other types of cereus cacti to make charcoal for gunpowder. 
Firewood is usually sold by the carga, or animal load. A carga of firewood foi a burro may 
weigh 120 kilograms or more, while a carga of firewood for a mule may weigh nearly 100 
kilograms. The usual load lor a mule is 80 kilograms per side, or three sacks of charcoal, and 
the usual load for a burro is 80 or 90 kilograms of dried wood. 

The main tools used for cutting firewood are axes, mocAefOnes; diopping-knives) 
and barretas. The barreta, which looks like a large pry bar, is used to remove shrubs by the 
roots, usually killing the plant. Generally, the trunks and roots of a shrub arc used for 
firewood. Firewood is usually cut thiougliout the year, and plants have less chance of 
sprouting if they are cut during periods of drou^t. Although campesinos maintain that all 
of the trees and shrubs can stumpsprout, they note that species vary in tolerance for 
regrowth. Supposedly, trees are always cut in such a way that they can stumpsprout. 
However, certain types of domestic livestock eat the young shoots from a sprouting tree or 
shrub until it dies. 

8. Giarcoal is made in a number of different types of ovens in the Province. Seeming to dominate, 
however, are the "hole in the wall" oven, dug into the side of a hill or arroyo near where the wood is 
being cut, and flw **beehivie" ovm. 
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Tlie Chilean government has prohibited the cutting of some trees and shrubs in certain 
seasons (see Appendix B), during which the charcoal burners and woodcutters are supposed 
to collect only dry wood. The problem with using dry wood for charcoal is that it makes a 
poor-quality light charcoal, and since charcoal is sold by weight, green wood is cut and the 
law is violated; besides* there is very little (feadwood to c^dlect. 

literature pointing to the degradation of the natural vegetation of Coc|uimbo through 
woodcutting and charcoal burning extends back to the colonial period, and ever since the 
1540's there have been numerous laws regulating woodcutting; yet those ordinances have 
been consistently violated.^ The campesino, the traditional offender, as has been pointed out 
before, is so trapped in the ecoocmiic maiginality of his social and physical environment that 
he cannot stop cutting wood for fuel. He simidy does not have a dieaper, more effident 
substitute for firewood. Most campesinos are unaware of the laws against woodcutting, and 
even in areas where the police try to enforce the laws they are still \iolated. Even where 
cheap natural gas and gas appliances are available, many campesinos prefer to cook with 
firewood, stating tliat their beans tasle better when cooked over a low wood fire, or that the 
house smells better witii a wood fire. 

Although the practice of smelting with wood in Coquimbo en 1 - J * >! the most part in 
the early I'^OO's, woodcutting for domestic purposes has increased almost in direct propor- 
tion to tlie increase in population. Over the years, however, the continuous cutting of wood 
for domestic heating and cooking has probably had a greater effect on the vegetation than 
the cutting of wood for smelting. It is next to hnpossible not (mly to calculate the annual 
production of firewood and charcoal for Coquhnbo but to measure the total hnpact of 
woodcutting on the wUd vegetation of the Province. 

Obviously, the sclccting-out ot preferred species for firewood and charcoal has reduced 
or exterminated certain species in various vegetal coinmunilies. iMany trees have been 
eradicated by continuous cutthig, whfle others grow back as inany*trunked budies if they 
come back at all.*'^ Sometimes, scavenging for good flrewood and cluircoal materials 9>es 8S 
far as digging out the roots of shrubs and trees, which has an even more devastating effect on 
the vegetation. On the whole, it is dilTicult to evaluate the total effect of woodcutting on the 
wild vegetation ol Coquimbo, especially in conjunction with overgrazing and the widespread 
clearing for dry farming. Woodcutting in Coquimbo has so damaged and/or impoverished the 
wild i^ant covw of most of the Pro^dnoe that regeneration of the wild v^etation seems a 
remote possibility (see plate 9). 



PLANTS GATHERED FOR EXPORT. HOME INDUSTRY, 
TANNIN, FOOD, AND CONSTRUCTION 

A large number of endemic wild plants have been cdlected for commercial and 
domestic purposes in Coquimbo. Wild plant products have been gathered historically for 
export from the following species: c/uillay {Quillaja saponaria), palma chilena {Jubaea 
chilensis), algarrobilla {Balsamvcarpon breviJoUum), boldo {Peunius boldus), and pacul 
{Knmmia ditoided) (see table 5). 

The bark of the quWay, nrhidi is high in saponhi, has been collected for export since the 
colonial period. The continuous cutting of this tree, for bark and for firewood, dechnated it 

9. For a review of the state of ooofleivatkm in diile, lee Ciudil (1971b), EUzalde liiao<aan (1970), 
andSidzer (1966). 

10. QuUlay (QuiUa/a saponaritt) and Utre UJthraea emistica) an conspicuoiu for their habit of 
growing Inck u shrubs after lepeated cuttings. 
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througliout its natural range. Before the bark is removed, the quillay is usually cut down so 
it will stumpsprout and not be girdled to death. Once the bark is removed, the wood is used 
for firewood, to make charcoal, household utensils, stirrups, and ox-yokes. Chilean law 
spedfies that quINtQ^ trees diould be cut down before the bark is removed (see Appendix B, 

Article 4). This is not always dune, however, and the number of qtdUay in Coquimbo is 

steadily dwindling because of girdling. 

Undoubtedly, some of the greatest damage to the quillav torcsts of Coquimbo occurred 
in the late 1960's when \hc major jundos in the southern part ol the Province were 



Table 5 

Nations Importing Quillay Bark aadBoldo Leaves from Chile in 1967^ 



QUILLAY BARK 


Countries 


Value (dollars) 


Amount (tons) 


United States 


171,651 


479.2 


Brazil 


2,733 


5.9 


Argentina 


1,258 


3.8 


West Germany 


89,107 


261.2 


Belgium 


102 


.3 


Spain 


382 


1.0 


France 


4,779 


12.2 


England 


94,047 


279.9 


Sweden 


525 


1.5 


Japan 


25,829 


42.0 


Total 


390,413 


1.087 


BOLDO LEAVES 


Owada 


699 


5.0 


United States 


1,478 


7,1 


Mexico 


3,867 


21.0 


Colombia 


369 


2.0 


Ecuador 


459 


2.1 


BrazO 


13.415 


87.6 


Cniguay 


746 


6.0 


Argentina 


33,837 


204.4 


Peru 


1,610 


7.6 


West Germany 


7,498 


55.9 


Bdgium 


563 


4.0 


Spain 


7,179 


45.0 


Prance 


27,422 


1S9.8 


Italy 


17,299 


97.4 


Holland 


365 


3.0 


Sweden 


690 


3.0 


Israel 


151 


1.0 


Total 


117,647 


711.9 



asourco: Chile, Dirccciun de Hstad&tka y Ceiuos, Oanurelo exterior. AAo 1967. Vol. I, Exportactones 
(Santiago. 1968). pp. 151-153. 
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expropriated. [undo owners, seeing that they were about to lose their land, allowed bark 
collectors to remove tfie bark froiii the quillay on their property without wasting time in 
cutting the trees down, thus killing the quillay. Hacienda lilapel, presently Asentaiiuento 
niapel, is covered with dead and dying quillay, especially near Car6ii, because the trees were 
g^dled to death when ^fmdo was exprc^mated. 

Quillay are confined mostly to the southern half of the Province south of Cuesta el 
Espino, althoudi they are found alone the coast as far north as Tongoy. The quillay has a 
saponm content of 9 to 12 per cent (Muno/ Pi/arro. 1973, p. 43; Hill. 1952, p. 209). The 
bark forms a copious lather in water and is used in wasliing delicate tabrics and wool. 
Soapwood, as ^iifl&rv is known in the United States, was utilized during World War D for 
cleaning lenses and precision instruments. In medicine it is used as an expectorant and 
emulsifying agent. Quillay is a dangerous drug taken orally, however, and its use "to increase 
the foaming power of beer and other beverages, owing to its ability to dissolve gas, is being 
discouraged" (Hill, 1952, p. 209). Quillay bark has been an important trade export for Chile, 
and 1,608 tons of bark were expwted in 1969." Among the leading buyers oi quillay bark 
have been the United States, Great Britain, West Germany, Mexico, Japan, France, and 
Brazil. According to Ricardo Benzamn and Joaquin Reinecke (1972,. personal communi- 
cation), quillay bark is presently selling for S650 to S850 per ton. Very little quillay bark, 
however, is presently being collected in Coquimbo for export. Present regulations prohibit 
the cutting of quillay for bark or firewood except during a short season, and only after 
government permission has been obtained (see Appendix B). Those regulations are fre- 
quently violated, however. 

Refined palm synip {tuicl dc palma) and palm nuts (coqtdtos) from the Chilean palm or 
palma chilena {Jubaea rhilcnxis) liavc also been exported from Chile and Coquimbo since the 
colonial period. Natural palm groves ol Jubaea chileiisis have been recorded I roni the Rio 
limari to the Rio Maule, although their distributton in Coqufanbo seems to have been rather 
sparse. The Chilean palm has been eradicated in much of its natural range because of its use 
in the production of palm syrup (e.g., Darwin [1969, p. 238] speaks of hundreds of 
thousands of palms in Petorca in 1834, wherea.s today they arc nearly gone). The only region 
in Coquimbo with large stands of Chilean palms is around Tilama. A few palms are found in 
the Quebrada las Palmas, south of Mantos de Homillo, and in a few scattered places hi the 
coast ranges, but they could not amount to more than 20 palms altogether. A toponymic 
study <^f the topographic maps of Coquimbo shows a large number of place-names having the 
word palmas in them. In many ca.ses, these place-names do not signify the presence of palms 
today, but only suggest a high probabihiy of their existence historically. Moreover, many of 
the existing palms may have been planted for ornamental purposes. 

Each palm produces about 10,000 palm nuts, with each coqtUto being a little bigger 
than a walnut in size. Coquitos are much valued as food and have been an important trade 
item since the colonial period. Trade statistics published in 1898 show that in the previous 
year Chile exported 220 tons of pulm nuts to countries such as Great Britain, France, Peru, 
Ecuador, Colombia, and Argentina." CdqtUtos are highly valued m Coquhnbo, as in the rest 
of Chile, and can usually be bought from candy vendors in most cities and towns, either 
plain or candied (coquitos ctmfitados). In 1970 oidy three tons of coquitos were shipped to 
Peru,*^ but most of those were collected from groves at Ocoa and Cocalan, in central Chile. 

The lactor wliich has contributed most to tlie near-extinction of the Chilean palm has 
been its cutting to make palm syrup. Even today, palm syrup is exported and can be 

11. Chile, Banco Central, Ciiculai on exports for 1969 (Santiago, n.d.). (Typewritten.) 

12. Chae, &tad£ttiai commerdal de b Rep&bttca de Chile, Am de 1897 (Valpaiaiso. 1898), p. 13. 

13. Chile, Banco Oentral, Circulai on exports for 1969 (Santiago, n4.). (Typewritten.) 
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purchased in almost any grocery store in Chile. Lach palm yields 285 to 3S0 liters of sap, 
from which the syrup is made. There were numerous regulations lorbidding the cutting uf 
palms to make palm syrup in the cdonial period the goverrnnent wanted to protect 
the eoqidto trade with Peru, but untfl recently these regulations were inefifectual in 
preventing the near-extinction of the species. Cunill (1971b, pp. 256-259) has reviewed 
arcliival materials relating to the cutting of thousands of pabns on estancias and haciendas in 
central Chile in the eigliteenth century. Archival records of the Tilama area, however, have 
not yielded similar accounts. 

The i^mobiSa {Bedsamoearpon brert/bOum), whidi is endemic to the area between the 
Rio Copiapo and the Rio I Iqui, in the provinces of Atacama and Coquimbo (Bowman, 
1924, p. 138), is a shrub about six feet high with whiplike branches. It produces seed pods 
(tacos) which are rich in tannin, and a substantial industry based on the collecting, drying, 
and export of these pods developed in nortiiern Coquimbo and soutliern Atacama during the 
late nineteenth century. Small quantities of alsanobUla pods were collected for export in the 
1830*8 (Cunill, 1971b, p. 247). The pods were usually harvested at the end of February or 
the beginning of March (Albert, 1901 , p. 275). 

hi the past the chinchilla population in some areas appears to have been related directly 
to the number of algarrubilla tound in an area. Much of the collecting oi algarrobilla pods 
was done by chinchilla hunters because the chinchilla stores large quantities of algarrobiila pods 
in its den (Nazarit, 1912). Since those pods, called algamAVk de cueva, had been exposed 
to the elements for some time, they contained less tannin than freshly collected pods, and 
therefore brought lower prices on the market. 

The algarrobilla pods are knocked off the shrubs with small poles and placed in sacks. 
When a sack is full it contains 55 to 60 kilograms of algarrobilla pods (/\lbert, 1901, p. 275). 
In 1905 over 4,400 tons of algarrobilla pods were shipped from the ports of Coquimbo and 
Totonlfllo (Nazarit, 1912, p. 405). Eadi algmrobSla pkint produces 2 to 3 kflograms of 
pods, and the pods contain 43 to 67 per cent tannm (MuAoz Pfzarro, 1973). Tlie algarrobilla 
business was hurt in tnany years because some collectors would mix aharrohilla de cueva and 
other old pods with the green ones, thereby reducing the overall tannin content of the sack. 
(Competition betwam gatherers of atgatrobilla pods and woodcutters, however, led to 
legislation in 1926 prohibiting the cutting of algforrobH^^ and seasons were establi^ed for 
collecting the pods. Although the industry still persists, no tacos of algarrol'iHu Ii ive been 
shipped from Chile in the last ten years because the total output of pods has been absorbed 
by national industries (Benzamn and Reinecke, 1972, personal communication). 

The leaves of the boldo (Peumus boldus), a small sclcrophyllous evergreen tree, are of 
mhior economic dgnlficance but have been collected for export for a century or more in 
Coquunbo. Boldo grows only in the southern and coastal portions of the Province and has 
been valued traditionally for the medicinal properties of its leaves, which are rich in an 
alkaloid called boldine (Uphof, 1959, p. 274). In 1966. V'alparaiso and San Antonio shipped 
758.3 tuns of buldu leaves to foreign markets, with Argentina, I-rancc, Brazil, Italy, and 

Germany being the largest importers.*^ The boldo in (^uimbo has been damaged as much 
by leaf-cutters as by woodcutters, since tiie former cut the trees down in order to harvest the 
iMves. 

A number of other wild plant products have been exported from Coquimbo at one time 
or anotlier, thougli never in quantities large enough to effect great changes in the plant cover 
of the Province. As pointed out in an earlier section, some canelo bark {Drimys winteri), 

14. Pttblicacion extraordimria '/Irctaww ' (Copiapo, 1930?), p. 179. 

15. Chile, Diieccion de Estadfttica y Cenaos, Qmercio exterior. Am 1966 (Santiago, 1967), p. 785. 
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ciilrn (Psoralca i^landiilosa), and paciil (Kramcria cistoidea) were exported for medicinal 
purposes in the past, along with a few otiier species. Pacul roots were also collected, for 
dye'*" and tannin (Jiles, 1963, pp. 19-20), and the tai liom brea { fcssaria absinthioides) was 
supposedly exported from the Copiap6 Valley (Cunill, 1971b, p. 245), although apparently 
not from the valley of Coquimbo, wdiere brea, an endemic, grows as a weed. The tar from 
brea was used to calk boats and to paste shoes (Cigoux, 1927, p. 283), and was apparently 
used as a trade object among the Indians (Cunill, 1971b, p. 245). 

Cunill (1971b, pp. 244-245) mentions the export of sauce (Salix chilensis) from 
Copiapo in 1699 to F^ru for construction wood, and other largp trees growing in the riparian 
forests, further south in Coquimbo, were undoubtedly cut and shipped to Peru for con- 
struction materials. An activity of recent years that, according to some botanists, is effecting 
major changes in the cactus population of some areas has been tlie collection and export of 
rare species of cacti to Japan and Europe. 

A number of endemic flowering plants have been collected and shipped from Coquimbo 
for commerdal gardening purposes. Species of Ae following genera have been exported from 
Coquimbo: Abtroemeria, Ilippeastrum, Leucocofyne, Tropaeohm, and Tecophilaea (Bailey, 
1925; Munoz Pizarro, 1966b). Some Puya spp. have been exported to California. One 
species. Tecophilaea cyanocroccus, is nearly extinct from being collected for Kuropean 
markets (Muno/ Pizarro, 1967, p. 80). A number of trees and shrubs wiiicli are found in 
Coquimbo have been sent to Europe and the Ihiited States as ornamentals. Common In 
CaUfomia are such species as Quilb^ saponaria, Drimys wintai, Jubaea chSensis, Maytenus 
boarittt and Sdibms moUe (Metcalf, 1968), althougli the last was probably introduced from 
Peru. 

Pangue (Gunnera chilensis) was once abundant in Coquimbo, as in moist places in much 
of central Chile, but was nearly wiped out because of its use for taiuiln. In fact, it» only 
phue where a nu^or stand of pangue was ^countered by the author was near Caleta de 

hbgue, north of Los Vilos, even thougli campesinos told of its growing in various remote 
areas of the Province. A large tannin industry centered on the collecting of pangiie in the 
eiglitecnth century in Coquimbo, which undoubtedly accounts for the near-extinction of the 
species in much of the Province. Cunill (1971b, p. 245) quotes an eighteenth-century 
document in which a grant was given for tiie harvest of ptmgnte in tiie Valle de Pangue and 
the quebradas of Burleme and Seca near Samo Alto. The eradication of pangue apparently 
correlates with the development of the tallow and hide industry in central Chile during the 
colonial period (Cunill, 1971b, pp. 252-254). Some attempts were made to cultivate ptf/^^ue 
for tannin during the colonial period (Cunill, 1971b, p. 253). 

The carddn (fuya spp.) was used historically by the oampe^nos to make a wide variety 
of fiber products. An attempt was recently made at Los Vilos to develop a fiber industry 
based on Piiya fibers. A pilot plant to experiment with methods of extracting the fibers was 
establi.shed |ust north of Los Vilos in 1964, but no fiber was produced until ]'^^H^G^ when 
small amounts weie decorticated and sent to Los Andes to make tloormats, sacks, ropes, and 
insulation. The plant dosed in 1967 because decorticating tiie fibers from HicPuya involved 
undue problems. One problem that was not considered in harvesting the Puya was that of 
mining a nonrenewable resource, since no studies had been completed on Puya germination, 
its tolerances, or its longevity (Kummerow, 1971, personal communication). Attempts are 
being made to gather such inlormatiun before Puya fiber is collected on a commercial basis 
again. The yield of Puya fiber is increased if the plant is decorticated green, so some sort of 

16. For information on tlie dye plants of Coquimbo, see Ortiz Garmendia (1968), and Iflea (1963, 
pp. 20-21). 
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hand-held decorticator must be designed which can be carried into the field. Work is also 
being carried out by members of the instiluto de Investigaciones de Recursos Naiurales to 
detennine the distribution of Aiya with the aid of near-infraied color photography (Saa, 
1971, personal communication). 

Local sheep raisers vigorously supported the fiber operation because the chagud, as the 
Piiya is called in the vicinity of Los Vilos. deprives them of large amounts of wool snagged 
f rom sheep by the serrated edges of the plant's leaves. In some areas, the chaguales arc so 
dense that sheep cannot penetrate them to ^aze. The presence of dense chaguales in highly 
degraded areas, however, leads one to conclude that the chagutU may be a pioneer species. 

Archival materials contain hundreds of references on the use in construction during the 
colonial period of canclo (Drimys winteri), espino (Acacia coven), chahar (Geoffroea 
decorticans). al^arrobo (Pmsiipis chilensis). pcnmo {Cryptocarya alba), carbon (Cordia 
decandra), litre (JLithraea caustica), patagua {Crinodendron patagua), molle (Schinus spp.), 
and nudtin (Maytema boaria). Indeed, where large trees of these types are found tod^, 
they are still used for construction. MuAoz Pizarro (1973, p. 45) states that ProsopU was 
used even to pave streets during the colonial period in Santiago. Boih oUvillo (Aextoxicon 
punctatum) and canelo were cut in the Altos de Talinay for mine timbers and other mining 
construction purposes at Tamaya, and for houses at Peiia Bianca. It is not uncommon to see 
coiron {Stipa spp.), totora {Typha angustijolia), carrizo (Fhragmites communis)^ lormata 
(the dried ribs of columnar cacti), and the bark of the nuupd (Aristotdia ckUmsis) used as 
roofing materials in the Province. Almost any tree that is large enough is used in construc- 
tion, and liglit woods such as arraydn (Myrceugenia spp.). maqui (Aristntelia chilensis) and 
lilen (Azara spp.) are used for building corrals simply becau.se there is not enough hardwood 
to waste for such construction. Many parts of the north have living fences of cactus which 
have endured for centuries. 

Because of its hardness, guayacdn (PorHeria chiknsas) has been used to malce spoons, 
{dates, picks, and a variety of other household goods. Hie maldng of various types of 
gtu^acdn artifacts is a growing business in Coquimbo. Guayacdn, a member of the Zygophyl- 
laceae, is an extremely hard wood matched in hardness only by the Olneya tesota of the 
American Southwest. 

The maitin (Maytenus hoaHa) has a wood that is little esteemed, and only its leaves are 
valued, being used as livestock fodder during droughts. Tlic soft wood of the maitcn, 
however, is sometimes used for making low-quality furniture. In general, the espino (Acacia 
caven) is the "all-around tree" of Coquimbo becau.se of its many uses, while the maitcn is 
the least-esteemed tree from an economic view. The campesinos have a saying that "tlie 
esf^m smdis so good, and is so useful because the Virgin rested in its shade, vdiile the 
mattin is good for nothing because it diaded the devii." 

Some resinous members of the Compositae, such as Baccharis spp., Pleocarphus revo- 
lutus, and Tcssaria absinthioides, serve as good wattle in wattle and daub structures built in 
the region. One warehouse constructed in 1750 of canelo at Rapel, and wattled with brea 
(Tessaria abdn^dmdes) before being plastered with mud, is still standing and quite sound 
even after scores of earthquakes. Another plant of value in wattle and daub construction is 
the Oxalis gigantea or churqui. " Churqui is resistant to rotting and makes a highly flexible 
light wall, which is a clear advantage in house construction in such a tectonically active area 
as Coquimbo. Its use in construction has led to its decimation in much of northern 
Coquimbo. A work quoted by Bowman (1924, pp. 144-146) shows tiiat houses made out of 

17. £q)6io C4eadb eown) is sometimes refened to as diurquL 
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cane and brea survived the earthquake of December, 1918, in Copiapo with less damage than 
houses built of adobe and rammed earth. Much of the wood used for construction in 
Coquiinbo, especially for houses of the upper class in La Serena, was imported from 
southern Oiile, Oregon, Wadiingtcm, and CaUfomia, and it is not uncommon to see beams of 
Dou^as Hi, or even redwood, in some of tbe old haciendas or townhouses. 

A large number of wild plants are consumed by the people of Coquimbo.'** Table 6 lists 
a few wild endemics collected by the author that are used as food or to make chicha, an 
alcoholic beverage. Some wUd exotics used for food are Cynara cardunauius (vegetable), 
FoerUeubm vulgare (vegetable), Nasturtium offktnde (sidad green), Qnrdamine imturtioidex 
(salad green), and TanDcacum offkinale (salad green). The lists of wild plants used by man 
for food in this investigation are not comprehensive but show how intimately tiie cam- 
pesinos' liveUhood is tied to the wild vegetation of Coquimbo. 

A number of wild plants have reUgious or superstitious significance; e.g., the canelo 
(Primys winteri) is sacred to the Araucanians; while the palqui (Cestrum parqui), a plant 
poisonous to Ihrestock, is tied with yam in the form of a cross on the front doors of many 
campesino houses, protecting the houses from the evil eye (mal ojo). 

The following are used for tannin in Coquimbo: pods of the algarrobilla {Balsamocarpon 
brevifolium). bark of the peumo {Cryptocarya alba), roots of the pacul (Krameria cistoidea), 
and pods of the tara (Caesalpinia spinosa). This last species, a common tree in Peru, Ecuador, 
Bdivia, and Venezuela, has a fruit whidi is lidi in tannin. It is nearly extinct in Coquimbo, 
however, and only a few specimens are left in the Ovalle area (Mufloz Fizarro, 1971 , personal 
communication). 



Tabte6 

Edible Wfld Plants of Cbqufanbo 



PLANT NAME 


USE 


Puya spp. 


Stalks cooked and eaten 


A ristotelia cbilensis 


Fruits used to make chicha and to color wines 


Muehlcnbeckia hastulata 


Fruits used to make juice and chicha 


Peumus boldus 


Fruits eaten 


Ephedra andina 


Fruits eaten 


Juhaea chilensis 


Coquitos and mielde palma 


Eulychnia spp. 


Fruits eaten 


Trichoeereiu chiloensis 


Fruits eaten 


Prosopu ehUenis 


Seeds from pods used to maice bread, and an alcoholic 




beverage 


Geoffroea decorticans 


Fruits used in an alcoholic beverage and eaten 


Krameria cistoidea 


Beans ground to make a substitute for coffee 


Acacia caven 


Beans ground to make a substitute for coffee 


Schinus latifnlius 


Fruits eaten and used to make chicha 


Carica chilensis 


Juice from fruit used to tenderize meat 


Mesembryanthemum chilensit 


Fruits eaten 


Gunncra chilensis 


Stalks cooked and eaten 


Cordia decandra 


Fruits eaten 



IS. For listings of some comeitible wild ChOean pbitti see: Bana (1936), Ortiz Gannendia (1969). 
and Reidie (1901). 
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The collecting and cutting of wild tiov'.ers for domestic use in decoration, or for 
conunercial sale, has probably hurl the nalaliiy oi some herbaceous species in Coquimbo. 
Every campe^no teems to Uke wild flowers, and it is not uncommon to see a hmo 
(cov^oy) with his hat decorated with arguenita (QdceoUaia spp.), or to see table decora- 
tions of Alstroemeiia, Leucocoryne, and Calandrinia. 

The collecting of wild plants for food, fuel, salable plant products, and construction 
materials has caused many changes in the structure and composition of the wild vegetation 
of Coquimbo. Certain species have been completely removed from specific plant com- 
munities by over-a»Uectingi and \riiole vegetation communities have been removed in some 
cases. Most man-induced changes in specific wild plant communities are next to impossible 
to measure, however, because of the unknown intensity of particular gathering activities, 
both individual and collective, over a long period. The collecting of wild plants is merely one 
more way in wiiich man ha.s altered the wild vegetation of Coquimbo." 

LIVESTOCK GRAZING 

Since their introduction in the sixteenth centur\\ Old World livestock have pia>cd an 
important role in the evolution of the landscape of Coquimbo. A large export business, 
mainly to Peru, second only to the export of copper, developed in hides, tallow, and charqui 
in the early seventeenth century. Throu^out tihe colonial period, cattle, dieep, and goats 
ranged the major valleys and dry intcrfluves of the Province. During the mining booms of the. 
seventeenth, eigliteenth. and nineteenth centuries in the Norte Chico, livestock were impor- 
tant to the miners because they supplied grease, hides, milk, meat, and beasts of burden. 
Cattle hides were used as containers to carry ore from the mines and as holding sacks in the 
amalgamation process, while goat hides were used to carry water and wine to the miners. 
Tallow was used to make candles for mines, and goat and beef duirqui provided food. Mules 
and burros moved supplies and ores between the mines and the major settlements in the 
valleys. Goat hides were also sltipped to Peru, the United States, and Europe, to make 
cordovans during the colonial period. 

Traditionally, Coquimbo, with more goats tlian any other province in Chile, has had 
more than half of the goat population of the entire country in some years. Coquimbo has 

also had a relatively higli percentage of the mules and burros in the country. In geiier.il. goats 
have predominated on the comunidades, poor fuiidos, and small properties in the Province. 
Cattle and horses are found mainly on the large irrigated jiindos and ascntamicntns. where 
good forage is available all year. Coquimbo has very little irrigated pasture, and the bulk of 
the pasture lands are pradena de secano, or unirrigated "natural** pastures. For this and 
other reasons, few wdl-bred animak are encountered hi the Provmoe, and the majority of 
these are found on the fimdos. Since the land reform, however, most of the best stock has 
been killed. (See table 7 for a breakdown on the numbers of livestock in the Province in 
1965.; 

About 90 per cent of the Province's goats are cabna criottas, small inbred successors of 
the first goats, introduced by the Spaniards. The few Nubian and Angora goats are confhied 

to a few well-managed fundos and asentamientos, and to the one state hacienda, or hacienda 
estatal (Tangue), in the Province. The major sheep-ranching areas are along the coast and in 
the coast ranges as far north as Tongoy. Coquimbo is not good sheep country, however, and 

19. The following books were helpful tn the prcparatkm of this KCtion: Tadeo de los Reyes (1956), 
Latdiam (1936), Ovalle (1888), Moliiia (1878), and Goin6z de Vktaune (1889). 
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the northernmost operations arc nuirginal at best. The dk)iniiiant breeds of sheep in the 
Province are Hampshire Down, SulTolk Down, and the ubiquituus Australian Merino. Some 
ofher iMweds of sheep are also raised, thou^ only in small niimbefs. 

A long history of overgrazing, trampling, and the spreading of seeds via hair and manure 

of livestock has modifieil tlic wild vegetation of Coquimbo, especially in conjunction with 
woodcutting and clearing tor dry faniiini!. Tlie history of grazing by livestock, as pictured 
for the Norte Chico by Gasto and Contrerai (1970, p. 91), seems accurate: 

The changes observed in the species utilised b) livestock have been paialM to the legienkm of 

the vegetation. In the bcjiinnint: the principal components of the herbaceous community were 
high grasses ui buslies ot higli forage value Uiat could be utilized by cattle arid slieep. The 
ovenue of the rangelands signified the reductkm of the population density of these tpeciet, so 
as to tnnsfcr the range into a degraded state. The coats then began to be important. The L-oats 
increased because in most cases they are llic aniiiuds that can best utilize degraded rangelands. 
The itoddng nte, however, was so much peater than the carrying capacity of ttie rangelands 
that the goats continued the deterioration of the ecosystem until the ranuc arrived at the point 
where the vegetation cover was insutHcicnt to protect the soils from the dangers ol erosion, it is 
hi tills stage that we fbid many of the semiarid to arid rangelands of the Norte Chico. 

This is a realistic picture of the history of grazing in the Province (>f rnquiinho. but one 
must not infer that all rangelands in the Province once had a higlicr carrying capacity for 
cattle than they have today. The desert scrub ooimnunities of die Province have always been 
tnai^inally productive for cattle. Historically, cattle grazed and browsed in the valleys, 
whereas the goats and sheep were confined to the dry interfluves and coastal terraces and 
plains. 

Since colonial times, the survival of hveslock during summer drouglits ha^ depended on 
tnuuhimiance m much of Coquimbo. Trandiunumoe involves the movmg of livestock from 
the coastal lowlands, interior valleys, and dry interfluves of the Provmoe to summer pastures 

or veramdas in the Cordillera de los Andes.' ^ The patterns of transhumance are sunihir in 

Coquimbci to those in other semiarid tnoditerranean climates in the world. 

I pliornerals, most of them introduced or naturalized, make up the bulk of the forage 
piant:> in the degraded pastures, where most of the endemic pcreniual grasses and shrubs have 
been diminated. in the spring, these epheroerals die off and the livestock, unable to survive 
on the overstocked ranges, are taken to summer pastures in the high cordilleras. Except 
where irrigated pastures are available for use in the valleys, the animals are kept in lowland 
ranges for as little as six months before being moved to pastures in the Andes. Transhumance 
may not have been a necessity in the past when the ranges were not yet decimated by 
overstocking and uncontrolled grazing. Tlie majority of the animals moved in transhumance 
are goats and sheep, although mixed herds of livestock are frequently encountered. Hie 
majority of sheep are the property of the large fmdos and ascntamientos. Most ot the sheep, 
however, are kept in the inore humid meadows on the .Aijjciitinc side of the Andes during 
the period of Iransluiiuance. Althougli a few cows, horses, buiros, and mules are taken tu the 
Cordilleras in the summer, the majority are kept in lowland pastures. 

The movement of anhnals m transhiunance takes pkioe along the major transverse 
valleys and their tributaries in the Province. The animals are either herded or transported by 
trucks to the Andes. Tlio livestock drive to the sumtncr pastures usually begins in November, 
but if the winter has been particularly harsh it is postponed until December. The animals 

20. I-or udduiunal iniorination on transhumance in the Province of Coquimbo, see Aranda (1971a 
andb). 
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spend five months in the summer pastures, usually beginning their descent in April, hi some 
cases, however, they may not be brouglit down until June or July, although the chance is 
great of losing them to a sudden winter storm at such late dates. The time spent in the 
veranadas by the animals is diorter in the south tiian in the nortii. Frequently, the her^is go 
to the cordilleias in early spring, before tfie arrival of their herds, in order to spread the 
waters flowing into the meadows, thus increasing forage areas. 

According to Aranda (1971a, p. 150), the average annual number of livestock moved 
through customs from 1959 to 1969 was: 14,243 (the Elqui and its tributaries), 146,292 
(the limarf and its tributaries), and 24,022 (Ae Oioapa and its tributaries). Those figures do 
not indude livestock moved to the cordillera throu||i other river valleys in the Province and 
their tributaries. The trip, if the animals are driven on foot, usually takes fifteen to twenty 
days each way. Sometimes large numbers of animals are lost in the move, especially if they 
arc in a weakened condition when they start the trip. Frequently the herders start for the 
coidillcra too early and tlieir animals are killed by an unexpected storm (Delley, 1961 ). At 
present, the majority of the anunals from the coast are trucked to the cordfllera, but because 
the meadows are so badly degraded many animals are taken south to Aconcagua Province or 
to the Ouilimari area for summer grazing. Nearly 30 per cent of the livestock in the Province 
arc moved to the Andes in the summer. Two out of every three animals, however, are taken 
to summer pastures on the Argentine side of tlic cordillera (Aranda, 1971b, p. 54). 

Goat dieese is made during the summer stay in the mountains and is broujj^t down 
periodically to be sold in local market centers along with firewood and duurcoal. Pigs are 
sometimes taken to the cordillera to be fattened on the whey left from cheesemaking. 
Almost all of the vegas in the Andes belong io funUos ox asentamicutn% and are used by the 
owners or rented to small holders, goat herders, or comuneros. On tlie way to the cordilleras 
the animal drivers usually rent pasturage from fundos or from friends along the route, who 
expect them since they make the trip every year. 

Goat cheese is simple to make in the field but is usually made under unsanitary 
conditions. About four liters of goat's milk are required to make one kilogram of cheese. 
Since a native goat gives only one-quarter to three-quarters of a Uter a day, many goats are 
required to make cheese in salable quantities. A herd of 500 goats can produce around fifty 
kflograms of cheese a day. The goats supply the campesitto witib a substantial hicome as wdl 
as a substantial supply of nutrients. With goat cheese selling at the equivalent of $1.35 a 
kilogram in 1^)71, it is small wonder that most campesinos prefer goat raising to farming. 
Most of the goat herders do not get the full price for tlicii cheese, however, having to barter 
it througli intermediaries in exchange for loodsiulis and manufactured wares. Gouts make 
Up the majority of tiie livestock involved in transhumance in the drier valleys of tiie nortfi, 
with sheep and cattle increasing proportionately as one moves south (Aranda, 1 97 lb, p. 56). 
This distribution is an obvious result of more rainfall and better livestock conditions in tiie 
southern portions of the Province. 

Except on a few of the fenced fundos and asentamientos, grazing in the Province is 
uncontrdled. There are few fences, and goats and dieep browse and graze where they wish, 
with usuaQy only a small child accompanying them to keep them out of cultivated areas. 
Goats eat the starch supplies and sprouts of the slow-growing desert shrubs until the bushes 
die. Sheep, with their bifid lips, eat perennial grasses until the grasses are so weakened that 
alter a short drought they too die. Programs for reseeding spent pastures or for other types 
of range management have been carried out in the Cajon de Maipo by the Universidad de 
Giile, and at Corral de JuHo in Coqutmbo by the Corporaddn de Pomento de la Producddn, 
but these programs have largely failed to diffuse hiformation to the campemog. Scientists 
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are attempting to apply twentieth-century range nKinaeeinent to a sixteentli-eentury system, 
and on only a few vvcU-nianagcd Jundos have improved lange-managcment programs been 

successful. 

To sdentists interested in livestock production in Coquimbo, the problem lies in 
channeling the energy of the matorral and desert scrub to the people. No governmental 
agency has yet been able to change the people's attitudes toward goat herding. This is largely 
the result of the inertia in the campesmo's system of living on the land, and of the inability 
the people vtbo are pushing for change to undMstand the aanpedno*t culture or hn 
^tem of land tenure; e.g.» government prt^ams on improved gpat-breeding, range manage- 
ment, and more sanitary cheese production at Punitaqui were rejected by the annpesinos ss 
impractical.^ ' 

The ctinipesino does not think of grazing in terms of sustained yields. Me eoimts on the 
virinter rains and the rapid growtli of liiglily palatable cphcmcrals to feed his livestock. He 
allows his gpats to increase in number until they starve to death and/or the next drou^t 
kills them. The goats usually eat the annuals before they have had a chance to go to seed, so 
that, year after year, the range continues to degrade and its carrying capacity decreases. 
When a drouglit destroys a campesinn's herd in Coquimbo, he lakes a job in the mines in tiie 
north or goes to tlie coastal cities, waiting for news that the rains have returned so he can go 
hmne and start raising goats again and repeat the same grazing cycle. After one or two years 
of abundant winter rainfall the goat population explodes, only to be killed off when the 
next drought occurs. This is the way that goats have always been raised in Coquimbo. The 
canpeano, however, recognizes the rangclands as degraded only in the most obvious 
circumstances, and he has no concept of range management, in llic "uestern " sense at least. 
The campesitw blames the bad years strictly on the lack of rainlall, and when it rains he is 
back in bushiess again. 

The goat is vridely distributed in Coquimbo because of its unquestioned ability to 
survive, even to thrive, on the sparse plant cover that has historically been a part of the 
vegetation landscape of the Province. Goats tolerate well the low palatabiHty o\' matorral and 
desert scrub. When feed is scarce, and of low nutritional value, larger animals have the 
disadvantage of requiring more for maintenance, whereas the smaller goat can cover suffi- 
cient ground to meet his daily nutritional needs. The ctAnt crioUa of Coquimbo is a 
genotype which is well bred for the Province, and its durability should be taken into 
consideration before attempts are made to introduce new breeds. Droughts take an unbe- 
lievably high toll of the goats in the Province (e.g., over 35 1 .000 goats were lost during the 
1960-61 drouglit, and nearly 275,000 in ihe 1967-69 drougiil) (Aranda, 1971b, p. 13). The 
goats are quite resflimt, however, and increase at tremendous rates after a few wet years. 
One might say that the ranges are so degraded that animal tenure depends solely on the 
infrequent winter rains. Soon, however, even the rains will not be enough to carry the 
numbers of goats which Coquimbo lias had in the past. 

For many years certain individuals in Cliile have advocated abolition of the goat in 

Coquhnbo because of tiie great damage it has done to the wild landscape. As stated earlier, it 
is not the ammal but man's mismanagemmt of the goat that is at fault. The ^t is only a 

tool in the hands of man, and until the system of grazing and browsing changes in the 
Province, the wholesale destruction of the envirorunent will continue. So many attempts 

21. Occasionally a govenunmit-spfMisored program fails-which only strencthens the campeanos* 
nsistaiioe to change (e.g., £7 AUrtiaio, November 17. 1971. **iiu6lIto caso de vacun imntal en lUapel," 
describet the death of fifty oows during « govenunent imimtnizatkm progiaid). 
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have been made to abolish the goat that campesinos are quite defensive wlien discussing their 
animals, and few are willing to admit that their goats arc capable of destnn ini: vegetation. 
The niilk goat, or cabra criolla, is a particular problem, however, because ii iias to return 
home to be milked every night. Hence, all the vegetation for a Idlometer or two around the 
campesaio*s house Js liquidated by the daily comings and gcrniga of tiie goats, and also by 
young goats that remain around the house for months, eating everything in sight. In 
Coquimbo the places where goats are milked have to be changed every year to avoid these 
deserts around campesinos' houses. Yet the introduction of meat goats, which do not have 
to be milked, would create a whole complex of new problrans. 

Althoui^ can^)esinos stated that th^ were ]d>le to evaluate range conditions, upon 
fiurther questioning they could not characterize a good or bad range in terms of plant cover 
or composition. Virtually every plant in Coquimbo is palatable for browsing or grazing, even 
the species wliich arc poisonous to livestock; but those campesinos interviewed were unable 
to list a hierarchy of palatable plants for livestock in their local arca.^^ EstabUshing a 
hienirchy of the palatable plants for the Province as a «iiole would be difRcult, however, 
because of the tremendous ecolo^cal variability and intensity of human disturbance encoun- 
tered there. Tlie campesino makes scant attempts to appraise range conditions, depending 
instead on transhumance and the grow th of winter annuals to support his animals. 

A large number of plants are noted by campesinos to be poisonous to livestock. 

Livestock poisoning, however, may occur in many ways. Not only can poisoning occur from 
comroonly teodc plants, but under certain conditicms from noimatty valuable grazing species 

which may become toxic by accumulating excessive quantities of nitrate, hydrocyanic acid, 
selenium, or other substances (Schmutz et a!., 1968, p. 7). The most frequent condition 
resulting in the poisoning of livestock in Coquimbo is the shortage of desirable forage on the 
range, since most poisonous plants are invaders in deteriorated ranges. Because poisonous 
plants are usually relatively low in palatabflity, tiie animals graze or browse than in 
signiflcant amounts only when forced by hunger or mineral deficiencies. When for^ is 
adequate, animals seldom consume enough of any one species for poisoning to result. 
Although a large number of plants in Coquimbo are poisonous to Uvestock, the most 
common are Astragakis spp., Datura gtmmpmum, Euphorbia peplus, Xanthium spinomm, 
BnssSea spp., Nicotiana glauea, Ht^lo^fn nuaitimum, and Cestntm parqui*^ Guayacdn 
(Porlieria chikn^) is frequently noted in the campesinos to be poisonous to animals, but it 
is grazed by goats and apparently makes them bick only when grazed in large quantities. 

Undoubtedly, tlie abundance of certain semi- or altogether non-poisonous species of 
Pleocarphus, Baccliaris, Ilaplopappus, Flourensia, and Bahia in degraded pastures is due to 
theh low palatability to livestock. Fires are seldom used in range management in tiie 
Province, and since there is so little ground cover, any fires that occur are quite limited in 
e.xtent. At the same time, one frequently observes campesinos setting fire to cacti in order to 
remove the lIuhiis sn their goats will have subsistence in the general absence of palatable 
vegetation during periods of extreme drouglit, but such tires are of little consequence.^* 

The literature is «ctensive on experimental introduction of exotic forage plants to 
Coquimbo, but few have developed into range^nanagement programs in the Province. The 

22. For lists of some wild forage pbnts in Coqulmbo, See: MuAoz Kzarro (19SS), IHes (1963, pp. 
24-26), and Pisano Valdds (1966b). 

2i. For Infonnation on poisonous plants in the Frovfaicc see; MuAoz Pizarro (1955. pp. 32-34). 
Ortiz Garmendia (1966), and Fuentes (1922). 

24. The palo gordo (Carica chilensis) is almost extinct in Coquimbo because it is often uprooted and 
snuahed as fodder for livestock dniinig droughts. 
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plants which scientists are expcrinienting with arc mainly weeds wliich were introduced 
centuries ago, or endemic plants lliut have been wiped out by uvcrgraidng. 

Much of the grazing damage obsembk on the ranges of Cuquimbo is frequently hlamed 
on goats but was originaQy caused by mixed lierds of livestock. Because tfie goat can persist 
on a range of lower productive levels than can cattle and sheep, however, the latter two have 

long since disappeared from the degraded range. The causes of range deterioration in 
Coquimbo are quite diverse, and measures to counter and correct tlic deterioration must also 
be diverse. No wholesale introduction of remedial measures evolved in different cultural 
qrstenu and different physical ecological drcumstances can be expected to arrest existing 
deteriorative trends in Coquimbo. Merely to blame the goat for what has happened, or to 
advocate its elimination without adequate study of all the cultural and economic factors 
involved in goat grazing will not solve the problems facing the campeam or correct 
deteriorating range conditions in the Province. 

The goat is an efficient means of maximizing the benefit of phytomass having low 
pahitabiHty to other animals, and, in combination with other livestodc, of establishing 
efficient grazing practices. Goats have been used for years in Coquimbo by the better 
managed haciendas in a system of dual grazing with sheep to maintain maximum range 
production (Moigan. n.d.). Since sheep are better grazcis lluin browsers, the ranges which 
sheep have grazed heavily become brush-covered. The shrubs shade out grasses and snag 
valuable wool. For many years, fimdo owners have sent men out to dear the brush by hand 
and/or bum it «4iere possible; they have found now that they obtain greater productmlty 
from the range by allowing goats to eat the shrubs back, and then grazing the sheep. This 
method of dual grazing not only keeps the brush back but allows the grasses to recover. 

Dual grazing and rotational grazing are only two ways in which the productivity of the 
wild vegetation of the pastures of the dry interflnves might be increased in terms of livestock 
use. Some sheep owners believe that it is impossible to maintain pure grasdands in the 
Province for sheep because in dry years the only grasses or annuals that reach seed are those 
which grow in the shade of hushes. At any rate, under existing systems of livestock tenure in 
Coquimbo, many perennial shrubs and grasses are being killed off. Seed production and the 
regeneration of annuals and grasses are retarded, and the plants that survive are lower in 
nutritional value. Domestic livestock not only kUl plants by tramphng but also spread some 
plants and aid their germination. Some apedes indigenous to Coquimbo, such as Atriplex 
coquimbensis, Atrtptex r^tanda, and Baeetorb iwmosa, have been nearly elimiruited by 
overgrazing.^^ 

Contrary to what one might suspect, the campesinos do not slauglitcr their goats during 
the frequent droughts, and they do not eat the sick and dying goats. Predators take a heavy 
toll of yotmg sheep and goats, accountmg for upward of 10 per cent of total animal losses hi 

any given year. Tlie main predators are foxes, vultures, condors, wild dogs, mountain lions, 
and wildcats. A innnber of diseases affect goats in Coquimbo. Hoof and mouth disease 
{afiosa) runs rampant in some years, in general, disease accounts lor lew losses and is a poor 
third place, after starvation and predation, as a killer of Uvestock. 

Grazing and browsing can have severe effects on plant communities shice eadi range 
species in a community differs in germination, sprouting, flowering time, growth rhytlun, 
and palatability. Grazing and browsing also lead to the withdrawal of minerals from the soil, 
the selective destruction of liighly palatable species, the physical destruction of top soil (soil 

25. i'Oi a list of tlie species that ate being studied tor reseeding and introductiun in Cuquunbu, sec 
GaM6 and Contieraa (1970, pu 94). 
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creep and trampling), the invasion of weeds and plants that arc generally more xerophytic, 
and microclimatic change. In most pastured areas in Coqiiimbo, plant comnuinitics tend to 
regenerate themselves with plants having lower water requirements; and, in general, accord- 
ing to CsmpesftlOS, the ranged eoo^stems of die Province are m<m arid today than in the 
past. 

There is virtually no system of range management in Coquimbo, nor is there any 
concept of stocking numbers or of range carrying capacity. For the most part. livestock 
management, if one can use the term, has changed little in Coquimbo since tlie Spaniards 
mtroduced Old World livestock, in the sixteenth century. The effects of rampant overgrazing 
can be seen tiirou{|iout coastal Coquimbo and on the slopes of die interfluves that separate 
the major river valleys, where large areas are completdy denuded of vegetation and are badly 
eroded. Even though grazing in Coquimbo may change the character of the vegetation 
without reducing ground cover enough to cause erosion, the heavily grazed plant com- 
munities become more weedy, thorny, xerophytic, and less productive to livestock. 

In general, the more arid the (dant community behig grazed, the more important it is to 
regulate stocking rates so as to protect the micro-environment. This may mean maintaining a 
plant community near its ecological climax, however, which will usually require a low level 
of range utiUxation (Moore and Biddiscombe, 1964. p. 228). It appears that range managers 
m Coquimbo will have to concentrate on maintaining an enviroimicnl suitable for the 
germination of seeds and the protection of young seedlings; they will also have to plan on 
avoiding heavy grazing tSVst the rains so that the seeds of desirable species can mature. These 
objectives might be achieved by deferred gra/ing, or by setting aside part of the grazing area 
during droughts. Before any of this can take place, however, the ranges will have to be 
fenced off and the government will have to sci^e large segments of the land to control 
grazing. Because none of these solutions seems feasible, however, Coquimbo's range problem 
must be solved mainly ^oug^ changing the attitudes of die campesino. 

The rangelands an degenerating, and year after year they support fewer livestock. The 
campesino is not in ecological equilibrium with the land as some believe: in fact, the land is 
becoming less productive and supporting fewer people. No range-management or conserva- 
tion programs are being implemented in Coquimbo at present. The government is too bound 
up in the "battle for production" to recognize the rape of the land whidi is occurrhig in 
Coquimbo and the rest of Chile, or the probable ecological consequences for future 
generatidns of chilcnos. Man's mismanagement ot^ livestock has heavily depreciated the wild 
vegetalioiial resources of Coquimbo, and the prospect seems remote that the wild plant 
communities can regenerate themselves in the Province's rangelands in the foreseeable future 
without major changes in present land>use patterns. 

DRY FARMING 

Wild vegetation in the coastal and interior portions of Coquunbo south of the Rio tilqui 
has suffered massive destruction from a system of shifting cultivati(m on diy lands, caUed 
Uuvias. ^anbras de rule, or cultivos de secano, in which the main crops are vidieat, barley, 

cumin, peas, lentils, and garban/.os.^^ In fact, from aerial photographs it appears that 30 per 
cent or more of the coastal terraces and seaward-facing slopes of the coast ranges have been 
cleared at one time or another for dry farming. Farming by Uuvias on an annual basis 

26. Shifting cultivation in the Valle de Putaeiulo U sometimes referred to as eurbin (Bataona, 1972, 
penonal oommnnicatkm). 
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extends farthest north in the Province along the coast, almost to Guanaqueros. because of 
the moderating effects of the daily fog or cammchaca, while the Rio Hurtado is the 
northem limit for this activity in tfie interior. Diy farming has always been a mar^nal 
activity and is profitable only after heavy winter rains. It is a form of shifting cultivation 

because once the fields are deared, they are farmed for only three or four \c;irs before 
being abandoned; then new areas or once-abandoned fields arc cleared and used again. No 
soil conservation is practiced in tliis system, and the abandoned fields, usually left to goats 
and slicep, soon become gullied and eroded, exhibiting tlie worst man-caused erosion in the 
Province. 

Because tiie majority of the Uums are on ^aded slopes, facing the advancing fogs, th^ 

are more susceptible to erosion than if they were on flat land; furthermore, most of the level 
land and moderately sloped land in the Province is irrigated. There is no contour plowing, 
rotational cropping, or fertiUzing of the lands used for lluvias. An area is simply cleared, 
plowed, seeded; and, once it loses productivity, aband<Mied. Some abandoned ttuvias are so 
depleted of soil nutrients and water that they are almost completely devoid of vegetal cover, 
lacking even the ephemerals that sprout abundantly elsewhere after the winter rains. In some 
fields only an occasional Cassia sp. or a Flouremia thiirifera has survived because the roots of 
these plants were not completely removed during the original clearing operations. 

One of the most degraded areas in Coquimbo, because of tarniing by lluvm, is found 
around Pejka Blanca in a rouc^ rectan^ that stretches from Salala, on the Rfo Umarf, south 
to Bahi'a Teniente, east of Punttaqui, north of OvaOe, and west again to Salala. Another area 
equally degraded by lluvias stretches in a wide band from north of CandaBaja south to the 
Rio Choapa around Mincha and Tunga. 

Yields from lluvias are so meager that the campesinos barely break even in most years. 
Dry farming depends almost exclusively on winter rain, and fertilizers rarely pay for 
themselves in increased yields; in some cases not even the lower-yidding drou^t-resistant 
wheat varieties arc profitable. No other human activity has caused more damage to tlie wild 
vegetation and soils of Coquimbo with fewer economic benefits to the people than dry 
farming, and it should be banned in the more arid parts of the Province. It is an economic 
activity winch is carried out against tlic greatest of environmental resistances in Coquimbo. 

According to faiformants, the productivity of the Uuvias decreases with eadi cultivation 
^de, and an average yidd of i^ieat is <Mdy 18 sacks (each sack wdghs one quintal, or about 
70 kilograms) for each sack sown, or 10 bushels per acre. Tlie lluvias are usually planted 
after the first winter rains (in June, July, or August) and harvested in November or 
December. Even in rainy years, however, the grain crops may be lost to diseases or insects. 

Much of the luxuriant vegetation once found on the peaks of the coast ranges was 
destroyed because those areas were deared for &tvias. One can observe the effects of such 
clearing on the seaward-facing peaks of Talinay and Fray Jorge. As pointed out earlier in this 
section, Pena Blanca is an extreme example of the degradation caused by dry farming in the 
Province, lor every piece of ground in that area has been cleared at one time or another for 
dry farming (see plate 10). Only sparse shrubby vegetation can be found in the ravines or 
around rocky outcrops, and most of this has been cut for firewood or browsed by goats; 
even the cacti have been used for fuel or in house construction. 

Some perennial shrubs that are pioneers in abandoned Uuvias, partially surviving because 
of their relatively low palatabilit\ to livestock, are Gutierrezia paniculata, Huplopappus 
foliosus. Bahia ambrusioides, Froustia pungens, Flourensia thurifera, Pleocarphus revolutus, 
Tesmia Mnthhides, Mosduria pfymutiflda, Senedo spp., Ophryospona trianpUais, Bao 
charis spp., and Brmaca spp. In many cases a single dirubby spedes dominates and clearly 
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delimits an old abandoned field. Indiscriminate clearing for dry farming, in conjunction with 
continuous woodcutting and uncontrolled grazing, has played havoc on the unprotected 
slopes of the dry interfluves of tlie Province, and has taken mudi land out of production. 
Farther, in the majority of Hie Uuvias, especially those on cammMiidei^ the land is not g^ven 
a diange to recover after the fields are d>andoned; histead, the yegetation remains in a state 
of disdimax because goats and sheep are allowed to graze die abandoned fidds. 

FIRE 

No long-term tire records exist lor the Province of Coquimbo. and testimony on the fire 
iustory of the Province depends on eyewitness accounts. According to campesinos, however, 
there have been few if day large fires or incendios in die Province other than in die 
southernmost coastal and interior portions. Except on rare occasions, fire is never used to 
clear land for Ibivias or as a means to improve grazing. The wild vegetal cover of the Province 
has become so degraded during the last century and a half that it has little ability to carry 
fire. Fires probably played an important role in modifying the landscape in pre-Conquest 
times, especially in the ripaiian areas where fires may turn bem ined for forest dearing or 
hunting, thou^ there are no historical data to support this. In fact, from available historical 
and archaeological data, it is doubtful that the Indians used fire deliberately for hunting or 
to clear land; only one account has been encountered that mentions aboriginal use of fire for 
land clearing, and that is an instance of the burning of field stubble.^' Large fires 
undoubtedly occurred in the chaparral of southern Coquimbo but are rare today. Lightning- 
caused fires are unknown in the Provhioe. 

Most of the endemic vegetation has the ability to sprout, at least after a low-intensity 
fire, but no fire-climax plant communities have been identified in the Province. The es/7ma/ 
of Coquimbo is definitely not fire clunax or related to fires in any way. Because of 
overgrazing there are seldom enough dry grasses or other herbs left to carry a fire, especially 
during summer drou^t, «4ien fires are most frequent, and the Acmki caven and other 
woody shrubs and trees are usually too far apart to spread a fire. Man-induced fires, at least 
during the last two centuries, have liail little effect on the wild vegetational landscape of 
Coquimbo and appear to be among the least important of the human activities that have led 
to changes ni liie structure and composition of tlie vegetal cover ol the Province. 

INTRODUCED OR NATURALIZED PLANTS 

As pointed out in Chapter 11, introduced or naturalized herbs have a numerical 
ascendancy over native herbs in most of C(Hiuimbo; lew of these exotic species are 
considered weeds in Chile, because even common garden weeds have some type ol use. The 
term **weed** is rather anomalous, because a plant considered a weed would have no use by 
most definiti(ms. For simplidty*s sake, however, and in order to point out the ability of man 
to spread plants that are neither crop plants nor ornamentals,' ' the term "weed" is used 
here to simplify the discussion of introduced plants. According to the campesinos, there are 

27. "When it [mai^e] sprouts they protect it, 10 the bildldo not eat it, and once it is well alxivc the 
ground with iwo oi three leaves, the fields and herbise UC dry and there is a lot of it and it is very high 
I sic I . Tliey set tire tu it until it is aih and even diough bad [ilc| mem is produced from tlie leaves of 
maize" (Bibar, 1966, p. 41). 

28. Some crop and onuunental plants have escaped from cultivation, however, and have taken on 
the characteristics of weeds. 
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few weeds in the campo or wild landscape. Plants which a campesino involved in farming 
considers weeds miglii nul be considered such by a catnpesino who raises goals. Appendix A 
lists B few of the introduced or iiatuiaUzed plants which grow in disturbed areas as weeds or 
escapees. The list also includes scnne Chilean endemics whidi grow as weeds in other 

mediterranean parts of the world.'' 

Most of the introduced or naturalized plants, aside from crop plants and ornamentals, 

are native to the Mediterranean reeion. hut there are some also from Asia, Africa, and 
Australia, and a number ol species iliai liavc been introduced Irom Caiiloriiia. Lndemics dial 

grow as weeds are numerous in Coquimbo, but except for four or five species diat have been 
introduced from Chile into other areas, tiiey are difficult to define because most endemics 
have some kind of use. Only a few species with a propensity for growing as pioneers are 

mentioned here as weeds. 

The exotic or weedy composition of any given area is determined not only by various 
physical phenomena but by the kind and intensity of human distuibance. In other words, 
the oomposition of weedy species differs in an abandoned Uuvia from that in heavily cut or 
giazed areas. Many conunon weeds, however, have escaped from agricultural areas and 
become a part of the wild vegetation by displacing native plants. Many of the introduced or 
naturah^ed herbs have become valuable forage plants in ( oquimbo and make up the bulk of 
the winter annuals on wliich tlic livestock depend for the bulk of their sustenance. 

Many of the weeds found in California have undoubtedly come from the Mediterranean 
wwld via Chile, and large numbers of weeds that are abundant in Chile were probably 
introduced to California during the Gold Rush, when Chile was a leading exporter of wheat 
to California. Also, plants such as the California poppy (t'schscholzia californica) found their 
way to Chile via the numerous United States ships which once plied the Chilean coast. An 
hiteresting analysis of adobe brick m Califomhi, If extended to Coquimbo, would died some 
liglit on the periods when certain weeds were introduced into the Provfaice. Hendiy (1931) 
established three periods for weed introductions into California by identifying selected 
weedy species from adobe bricks: the Pre-Conquest Period (to 1769), Rumex crispus. 
L'niJiuni cicutariuin, and Sonchus asper:-'' tlie Mission Period { ]76'^-\S24), Poa annua, 
Qienopodium album, Chenopudium muralc, and Atnuranthus rcirojiexus, and tlie Post- 
Blission Period (post 1S24), Lolhm termUentuntt Bntssica campestris, Brasaca avensis, and 
Qrsium kmceolatum. 

Introduced and naturalized herbs arrived in Chile in a wide variety of ways. Many weeds 
were introduced as forage plants, while others came in the ballast of ships, in the hair ol 
livestock, in packing materials, in grain sliipments, or with seeds. A wide variety of crop 
plants, as well as ornamentals, have been intentionally introduced into Coquimbo, and some 
have escaped from cultivation. Most trees in the major river valleys of the Provhioe are 
exotic. According to Gay (1865, II, p. 154), the alamo or Lombardy Poplar ^opu/us n(gni 
italica) was introduced into Chile around 1810. Eucalyptus ^pp., Pinus radiata. and some 
kinds of willows {Saiix spp._) are also conspicuous exotics in the river valleys. Tlie blackberry 
(Rubus spp.), introduced by European immigrants many years ago, grows as a weed 
throughout central and southern Chile ^anta Cruz, 193S, p. 12). 

29. Some indigenous plants in Coquimlx' which have been carried to California as \vec<is arc: 
Qiscuta racemose, Gnaphalium chilense, Eleocharis pachycarpa. Madia saliva, Mesembryanihemum 
ehtteruls, SanbMltt cnsHcmttti, and Saribado grweokns (Munz, 1959). 

30. I^renkel (1970, pp. 40-42) docs not think Hendry was jiistiricd in chiimin" ttuit these three 
species were present in Colilornia prior to Spanish settlement in 1769 because ut Uicu disturbed habitat 
lequiiement 
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Some endemics appear to have been spread because of man. Calandrinia seems to be 
spreading in Coquimbo. as is Tcssaria absinthioides: the latter is found near water (hrougti- 
out the Province and at eievatiuns approaching liie upper limits uf vegelulion. The Loasa 
triccior is a noxious weed which is taking over fields not only around Ovalle but also in 
other areas. Thickets of this weed are almost imposdble to penetrate when the Lotaa is 
green, and the weed leaves a rash on the human skin much like that left by stinging nettle 
(Urtica spp.). Loasa tricolor is eaten by livestock when it dries out in the summer, however. 
Oxalis peraltae gives many abandoned lluvias around Ovalle an ahnost solid red color in the 
spring. Tlic Acacia caven is becoming a weed in some overgrazed areas, although ht^ Acacia 
anfen are much desired for firewood and diarcoal. Ice plant (Mesembryanthemum erysud- 
Umtm) is spreading throughout the northern coastal portions of the Province from lagnnillas 
to Choros Bajos. although it, too, is eaten by goats when it dries out in the summer. 

As stated in an earlier section of this chapter, most of the endemic perennial grasses of 
Coquimbo have been killed by overgrazing, and the pastures of Coquimbo have been taken 
over by such exotics as Hordeum spp.» Avena spp., Erodhan spp., Briza minor, Bromus 
nuMs, and TrifoUum spp. Continuing experhnents with exotic forage {riants will undoubt- 
edly lead to the mtroductitm of other I^rbs and duubs. 

SOIL EROSION 

The horrendous soil erosion of much of the Province occurred in the last century or 
two. Man's mismanagement of the soil and vegetal resources of the Province, however, has 
been contributing to this event ever since the first Spanish ciurudas. Only the semiarid 
climate and the nature of the dominant winter frontal precipitation keeps tlie erosion from 
being worse than it is. The widespread destruction of the plant cover and the trampling of 
the soil by livestock have limited the ability of the soil to hold water, causing uncontrolled 
runoff and consequent gullying and flooding. Since the interfluves are of marginal use for 
crops, the fainiers arc not greatly concerned with erosion. Kven so. in certain areas the 
damage to the wulcrslicd is retlected in increased runoff, micruclimalic change, and the loss 
of potential irrigation water. 

The effects of erosion and sedimentation on the vegetation of Coquunbo are little 
understood, and it is questionable whether the topsoil in some areas is being removed as 
rapidly as some suppose. In abandoned Uuvias. htnvever. large amounts of soil have been lost 
to erosion, and the loss of topsoil, combined with the loss of soil minerals and soil water due 
to removal of the vegetal cover and soil trampUng by livestock, has rendered vast areas of 
Coquimbo virtually useless for agriculture. Once the soil is lost it cannot be restored, and 
even under the most favorable conditions it takes centuries, if not millennia, to build a single 
inch of topsoil (Bennett, 1955. p. 14). Granted that the soils of the interfluves in Coquimbo 
are marguial to begin with, "proper management" could make both the soils and the wild 
vegetation more productive than they are at present and therefore more beneficial to the 
peofrfe. 

Because of the steepness of the slopes on which the vast majority of the Uuvias are 
planted, erosion can be great during an occasional deluge. In most cases, these steep slopes 
should never have been used for crops, even with suit.iblc soil-conservation practices, and 
should have been used only for controlled grazmg. Thousands uf acres of productive and/or 
potentially productive lands have undoubtedly been lost or had their productivity decreased 
by man's mismanagement. Soon there will be no new areas to dear for lluvias, and 
abandoned lands will either have to be reclaimed or dry fanning given up ctmipletely. 
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Solutions to the problems ot erosion are simple in the technical sense at least, and only 
the conservatism ot the campesino stands in the way of change. Ihc majority of the 
aanpe^Kn have no concept of erosion, and those who do are unabk to do anything about 
soil losses on their lands became they lack tiie knowledge, capital, and, in most cases, the 
desire to change their present agricultural practices. 

DESTRUCTION OF THE NATIVE FAUNA 

No studies have dealt with the ecological interrelations between man and wild animals in 

the Province of Coquimbo. The two large herbivores whidi inhabited the Province in historic 
times, the huemul (Hippocamelus bisulcus) and the guanaco (Lama ^lanicoe), were nearly 
extinct by the time of the tust Spanish rnrradas. Now the hitcmid is extinct in both 
Coquimbo and the rest of nortlicrn and centiaJ Chile, and the guanaco is louiid only in the 
high Andes except for a few animals hi the coastal ranges east of Choros Bajos. Several smaD 
vertebrates appear to be faced with extinction in the Province because they have been over 
hunted and/or their habitat has been destroyed. Two small mammals which have suffered 
greatly because of man arc the chinchilla {Chinchilla chinchilla) and the vizcacha {Lagidium 
viscacia), botli nearly exterminated by hunting, the former for tur and the latter as food. 

Coquimbo is a faunal desert, at least to the layman; even the early Spanidi chronicler 
MariAo de Lovera (1865, p. S2) mentions the paucity of wild animals in northern Chfle. One 
can travel many d^ in the Province without seeing any large animals or rodents. Only birds 
and insects seem conspicuous. The fresh-water fauna were wiped out years ^p, and only a 
few native fish and freshwater shrimp, or camarones del n'n, are notable. 

The fox {Dusicyon spp.) and members of tlie cat lamiiy seern to fare well around man, 
preying on livestock. Skins from mountain lions (Fefis concoior) are seen occasionally in the 
small mountain vfllages, and lion hunts are held periodically. The condor (Kufftir gryphus) 
has been hunted out for the most part and is now faced with extinction. Partridge 
{Nothoprocta omata) and dove (Zenaidura auriculata) are reportedly rare, although doves 
can frequently be purchased in large numbers in the markets. California quail {Lophortyx 
califomica), introduced several decades ago, are also becoming scarce in the Province. Hares 
and rabbits, introduced some years ago, have multiplied consMerably (P^faur, 1969, p. 6). 
They are hunted by the cam/u-sinos, specially the comuneros, and during the recent meat 

curfews in Chile, they were sold in markets of Santiago. 

The ecological relations between nora and laiina in Coquimbo arc Uttle understood, and 
die role of extinct fauna in the evolution ot the wild vegetation landscape of Coquimbo may 
never be interpreted. Study of that fauiu and its ecological relationships to man is surely 
warranted. 

AFFORESTATION AND REFORESTATION 

Both afforestation and reforestation have beoi discussed hi Coqirimbo since the col<Miial 
period, but few hectares have been devoted to tree plantations, and the dry hillslopes have 

yet to be reforested with native or exotic trees. At present, no forest plantations are being 
seeded on either irrigated or unirrigated lands in Coquimbo. although the Corporacion de 
Fomento de la Produccion is experimenting at Corral de Julio with a number of native and 
exotic trees for afforestation. Only 620 hectares of trees have been planted in the Province, 
and 614 of these are in eucalyptus. 

A large number of exotic trees are used as ornamentals in the Pn -.iiue, and the 
irrigation ditches and fields of many lutfi/undos are lined with poplar and eucalyptus. Most 
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introduced trees on the tree plantations, however, are heavy water users and consume 
valuable irrigation water. Besides, most exotic trees are of no use to the campcsino for either 
firewood or cliarcoal, and of only limited use as building materials. Most afforestation and 
reforestation projects have met with little success in Coquimbo and hardly merit continued 
effort. 
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CONTINUED ECOLOGICAL INSTABIUTY 

OR CONSERVATION 




Little, if any, of the wild plant cover of Coquimbo has escaped the transforming hand of 
man. Indeed, man's impact on the vegefatidn has been <;(i intense that one is actually 
discussing a cultural landscape when speaking ul the wild lands ol Coquunbo. Outside ol die 
major river valleys or otlicr areas where the wild vegetation has been completely removed or 
reidaced by xerophytic communities, the gross phjrsiognomy of the wfld vegetational 
landscape appears, for the most part, to have changed little since the sixteenth century. Only 
the composition and diversity of its species have changed greatly. Tlio vegetation of the 
Province is more .xerophytic than that described by the early Spanish chroniclers, and 
herbaceous weedy adventives, especially from mediterranean regions, have gained a numer- 
ical ascendency over endemics in the herbaceous cover. 

From an economic point of view» the wild lands of Coqimnbo are extremdy fra^e 
because of the economic and social mar^nality of tlic cdmpesiuo, for they afford the 
campesino neither a good living nor a stable economy. As pointed out ni earlier chapters, the 
campesino utilizes the land in much the same manner as did his colonial toretalhers, and his 
basic patterns of living on the land endure, regardless of the short-lived economic dianges 
that have affected the wfld vegetation of the Province, or the degree to whidi the campesino 
has participated in these changes. 

Within the contines of his rather archaic technological levels, the campesino utilizes the 
land in nearly every feasible \\ a\ , Whether he is a small ]iroperty owner or a member of a 
coimnidad, he perceives and exploits liis physical cnviioiunent in the same manner. At best, 
he ekes out a bare subsistence from horticulture, agriculture, pastoralism, mining, wood- 
cutting, diarcoal burning, and wfld-plant collecting. Environmental resistances are so great in 
some regions of Coquimbo that the campe^to*i main economic pursuits are confined to 
only one or two of the above endeavors, and these are usually the only human activities that 
have a dominant influence on the wild vegetation. 

One would think that the different systems of land tenure in Coquimbo would be easy 
to delimit on large-scale aerial photc^phs, because of differences in intensity of land use, 
especially between comunidades and fundos. That is not the case, however, and in most 
situations it is difficult to distinguish fundos from comunidades in aerial photographs on the 
basis of land use. The well-managed fundos can be clearly identified on air photos only 
because their boundaries are deUmited by higlier-density plant cover along fence lines or by 
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transitional zones of gradation in jdant cover and density. The land resources offuinio'; are 
generally as marginal as those of comunidades, and since most fiiiulo owners try to maximize 
their profits, fundos often resemble comunidades in intensity of land use. Besides, /undo 
owners generally have no greater tedmdogical know^ow in exploiting tiie resources of their 
envircHimait than do Uie csmpesAioi; hideed, the owners aeldooi know as much about die 
land as the campesinos who work for them. 

Regardless of how intensely the campcsino utilizes the wild vegetation, he has little 
control over his physical environment in terms of confronting natural disasters and is usually 
ill-prepared to confront the periodic drou^ts that often totally destroy his crops and 
livestock. Althougli the campesino has bicieased the productivity of his natural environment, 
especially in terms of the technology available to him, his economic activities aie not 
well-adjusted to the resistances of his piiysical environment or to conservation of the natural 
resources. Some scientists believe that the campcsino's way oflife has endured for 400 years 
because he liad acliieved a stable adjustment between his numbers, his technology, and his 
physical environment. Only at a few points in time, however, has this so-called equilibiium 
between man and the land in Coquimbo really existed; in fact, fhe wild vegetation and the 
fertility of the land are decreasing faster than they arc recovering. 

Probably sometime in 1940 a stage was reached at which the land could not support any 
more rural inhabitants under tlie archaic technological levels that characterize the campe- 
jlno*s subsistence patterns, and the rural population began to decrmse hi direct proportion 
to the decUne in the naturalnresouroe base and because too few technological innovations 
were forthcoming to offset the need for increased agricultural production. 

The degradation of the wild lands of Coquimbo has taken place over a long period, with 
brief cycles of accelerated degradation related to short-lived economic changes. In the 
distant past, however, land was plentiful cnougli tliat the destructive impact of man wa^ 
little reflected in levels of production. Since natural resources tend to recover roudi more 
slowly than the growth of man's needs for new lands and increased production, ruined lands 
are added annually to the vast areas of the I'lovince that have become unproductive. 

Since 1942, the date of the earliest reasonably accurate rural population census data, 
the number of rural iniiabitants in Coquimbo has declined considerably (e.g., in 1942 there 
were 160,218 rural inhabitants in Coquimbo; hi I960 there were 148343).* During the same 
period (1942-1960), the urban population of Coquimbo grew by 66,000.^ Since I960, the 
comunas of La Higuera, Paihuano, Samo Alto, Monte Patria. Punitaqui, Combarhala, lllapel, 
and Mincha have all suf fered population losses (see table Only comunas containing cities 
have increased in population. 

Historically, the most marginal natural resources and economies in Coquimbo have been 
found on the comunidades, which have traditionally had the most transient population; for 
when the rains fail, the connincros usually move to the cities or go to work in the mines in 
order to survive. Although droughts have always led to wide population fluctuations in the 
rural areas of Coquimbo, the comunidades have suffered the greatest population decreases in 
iht past 30 years. 

The movnnent of people out of rural areas in the last 30 years (to mhies hi the north 

and to Chile's major cities) is no longer transitory, as when periodic droughts in the past 
have pushed the people out of the countryside; nor can it be attributed to the attraction of 
city life- the land is simply not recovering as fast as it is being degraded. 

Birth control and/or vast tedmological changes which can reclaim degraded hmds and 
mcrease agricultural productimi seem to be the only possible means of avoiding fanpendhig 
ec<mQmic and social disaster for Coquunbo's agricultural population. The diffusion of vast 
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Tabic 8 

Population Changes by Comwm in the Provinoe of Coquimbo 

1960-1970a 



\<Viin U IN AO 


PnPIlI ATiHN . lO^O 

> UlaAliUPI ' 17UV 




PI RCFNT \r;F 

niFFFRFNr'F 


Total 


30V, 177 




Q O 
0.7 


La Serena 


57,272 


71,898 


25.5 


La H^^uera 


9.594 


6,991 


-27.1 


Vicu!ia 


12.068 


13,806 


14.4 


Paihuano 


6,463 


6.048 


- 6.4 


Coquimbo 


41,538 


55,360 


33.3 




Q lOA 
7,1 i^D 


7,70 1 


Q d 

7.1 


Ovalle 


46.810 


53.433 


14.2 


Samo Alto 


7,225 


5.689 


-21.3 


Monte Patria 


19,766 


18,927 


- 4.2 


Punitaqui 


17,756 


16,167 


- 9.0 


Combarbali 


17,966 


17,332 


- 3.5 


lllapel 


21.675 


20,660 


- 4.7 


Salamanca 


18,318 


18.741 


2.3 


Los Vilos 


10,033 


10,453 


4.2 


Mincha 


13,567 


11.329 


-16.5 



"Chile, ODEPA, Departaraento Programacion Grupo Estadutica, "Poblacion del pau y por provindas a 
nivel comunal Mgun ceiuoi de 1970 y 1960" (Santiago, 1971), p. 3. (Mimeographed.) 



techiinlogical changes into the extremely c(Mfiservative culture of the campesino, however, 
seems difilcult, if not impossible. 

NATURAL REGIONS AND LAND USE 

To gain an appreciation and understanding of vegetation change in Coquimbo and of tiie 

major human activities that have effected those changes, the Province can be divided into 
four landscape types rouglily corresponding to the vegetation regions described in Chapter 11 
(see map 5). l-ach type will be briefly described, and the activities of man will be pointed 
out m^di appear to have had the greatest impact on the present structure and composition 
of the wild plant cover. 

Type 1. The Transverse Valleys and Their Tributaries 

Tlie river valleys of Cociuimhn support an almost completely exotic vegetation. They 
were tho first areas of concentrated settlcnicnt in tiie Province and have borne the brunt of 
human settlement. Except lor some dry farmuig along the coast and in the interior, all crop 

1. Chile, Direccion de I stadl'stica y Census, Algunos resuUados provincialcs del XUI censo de 
pobte^n obtenidos por muestreo (Santiago, 1963), p. 124. Theie data are not tnutworthy, however, 
because of the changing definiUons of what constitutes an urban or a nuai population. 

2. Chile. Diieocidn de Estadistka y Censos, Fa^heidm toOtt por provindas. OiUe: 1 885- 1 960 
(Santiago, 1964). p. 4. 
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Map 5. Natural regions of Coquimbo. 
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production in the Province is conlined lo the major irrigated valleys (Hlqui, Liinari, Chuapa, 
and Quiliniarij and their tribuianes, vvliere the bulk of Coquimbo s 336,000 people live. 
These river valleys contained the only heavily wooded aieas described in the Province by the 
early Spanish chronideis. Most of these riparian f(M«sts have been so decimated by wood- 
cutting and clearing for crops, however, that the river valleys presently show little evidence 
of once having had extensive wooded areas. The present wild riparian vegetation consists 
largely of introduced trees and botli exotic and endemic weeds. 

Type n. The Dry Mountainous Interfluves 

The dry uplands and mlerlluves ol the interior support a type of cacius-scrub plant 
cover. lUs vegetation reflects increased prccipitotion as one moves from north to south in 
the Provinoe, changing to a dense monte of woody shrubs and low scattered sclerophyllous 

trees in the southern regions. Whereas the valleys have been areas of concentrated settlement 
and irrigated agriculture, the dry interfluves, with their cover of cactus-scrub monte, 
have served as areas ol pasture and browse for goats, and as a source of firewood. 

Since 70 per cent or more of the cooking and heating fuel consumed in Coquimbo 
comes from fhewood and charcoal, no single activity except goat<grazing has had a more 
devastating impact on the vegetation cover of the interior than the long history of con* 
tinuous woodcutting. Goats arc well equipped to utilize the thorny browse of the inter- 
fluves, and most of the goats in the provmce occupy that landscape t\'pe. Collection of a 
wide variety of wild plant products for commercial purposes has led to the near-cxtmction 
of 8(mie species. 

A rank order of the human activities wliich have had the greatest effect on the wild 

vegetation of the interior is: woodcutting, pasturing of goats, dry farming, and commercial 
gathering of wild plant products. In terms of income generated, the major economic activity 
of Coquimbo is mining, and miners have traditionally played a profound role in altering the 
plant cover of the dry interfluves. The interfluves are covered with mine shafts, most of 
which follow rather diallow veins, and large areas of degraded vegetation often indicate 
active or abandoned mining sites. Aside from miners, there are other campesinos living in the 
mountains, herding goats to produce cheese or cutting firewood and making charcoal to sell 
in the valleys. Indeed, no part of the interior seems to be without man's influence, and much 
of tliis region's wild vegetational cover has been badly degraded. 

Type III. Hie Coast 

Because of the higlh inddenoe of cloudiness, constant fog, and dew, vegetation is more 
luxuriant along the coast than in any part of the Province outside of the river valleys. From 

the northern borders of Coquimbo to the mouth of the Ri'o Limari is a region of dense 
cactus-scrub. This region, however, has a land-use history similar to that of the interior of 
Coquimbo. South of La Serena some dry farming occurs, but farming by llm'ias along the 
coast does not generally become a regular activity until one nears Tongoy. LX)ininant 
activities from Tongoy to the southern boundary of Coquimbo are dry fanning and the 
raising of sheep, the latter usually on large estates. 

As one moves south of the Rio Limari along the coast the vegetation becomes denser, 
and more mesophytes appear. Shrub size increases and the annual cover remains longer on 
the ground. Large sections of the coast, from the Rio Limari to Picliidangui, are cleared for 
diy farming or have been cleared in the past; in fact, aerial photographs indicate that 30 per 
cent or mcwe of the icoastal terraces and seaward-facing slopes of the coast ranges have been 
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cleared at one time or another fur lluvias. The yields are so meager that the farmers barely 
break even in most years. Soil conservation is ignored, and abandoned fields, left to goats 
and dieep, soon become gullied and eroded. Between Caleta Oscuro and Bahia Teniente, the 

vegetation takes on the appearance of the coastal scrub and chaparral cornnninities found in 
the coastal ranges of California. Tlic coastal areas have been heavily atfected by the activities 
of man; and, except in the major river valleys, the coastal and interior portions of Coquimbo 
show the greatest degree of man-Induced changes in the wild plant cover. Along some areas 
of the coast, shrubs are encountered only around stacks, in quehradas, or in other areas too 
difficult to clear for farming, and even those areas are heavily browsed and cut for firewood. 

Cloud or fog forests occur on the seaward-facing summits ot the coast ranges at 
elevations above 460 meters. Two such forests— Fray Jorge and Talinay, surrounded by 
communities dominated by xerophytic ^rubs-contain species similar to those found in the 
humid temperate forests of southern Chile. Campesinos frequently state that cloud forests, 
shnilar to those at Fray Jorge and Talinay, once occupied the high summits of the coast 
ranges near Peiia Blanca, Caleta Oscuro, and Huentelauquen but were cut out many years 
ago. Cloud forests having some species similar to those encountered at Fray Jorge have been 
noted at Agua Amarilla and on the peai^s southeast of Pichidangui. 

IVpe IV. The Andes 

Structurally, the vegetation on tiie lower slopes of the Andes is quite sinrilar to that 
described for the interior of Coquimbo, thou{^ it tends to be closer to the ground and more 
xerophytic. Shrubt^ thickets are encountered occasionally on the dry dopes, but trees and 
dense vegetation are usually confined to sheltered places or to areas having high soil 
moisture. As altitudes increase, woody shrubs and cacti decrease until, at very high eleva- 
tions, only herbs and some scattered pillowlike or cushionlike plants are encountered. The 
upper limits of the vegetation in Coquimbo are at 4200 meters m the north and 3800 meters 
in the south. Where the water supply atliigh elevations is constant, however, such as around 
lagoons or in marshes (ve,^as), a dense ground cover of sedges and grasses occurs, forming 
pastures of great economic importance for transhumance during the summer. Woodcutting 
and pastoralism have been major activities affecting the wild vegetation of the liigh Andes. In 
many areas the vesu have suiffered from overuse and trampling. In general, however, this Is 
the least degraded r^on in Coquimbo, appearing to have undergone nunimal v^etation 
change. 

A FUTURE OF FURTHER IMPOVERISHMENT? 

In general, campesinos are unaware that their economic activities are destructive of the 
land, and few see their land as being degraded. Lower productivit> is therefore blamed by 
most on the drouglits or on the "advancing desert." Tliey believe that just a little more rain 
will make the land productive once again. The concept of the "advancing desert," however, 
imfdies misuse of the land. Those aonpesmos who do lecc^nize the destructive effects of 
their Isnd^ise patterns are so trapped by tfie maEghudity oSlhxb technological and physical 
environment that they can ill afford to change their systems of land use. 

In many ways the campesino obtains greater economic returns from the chaparral and 
desert-scrub communities of Coqumibo than are obtained from similar communities in 
Califomia. Few people in California, however, depend directly on the state's chaparral and 
desert-scnib communities for tiieir livelihood. The duqrarral supplies Califomia with valuable 
waterdied protection, grazhig lands, and recreational areas; but to the aver^ Califomian 
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the chaparral means lilile more llian a lire hazard and, indeed, there is a tremendous waste 
of energy every year in California when thousands of acres of chapaiial aic destroyed by 
fire. Brush-conversion programs of unknown ecological impact are under way in parts of 
Galifomia to convert chaparral into grassland for cattle, ignoring the goat, a great energy 
converter (tfdiaparral phytomass. 

The major economic and social problems confronting Coqtiimbo wcm to lie in imple- 
menting a program of wild-resource management which will not only maximize production 
from the meager agricultural resources of the Province but protect the wikl lands from 
further degradation. Shioe less than 2.5 per cent of the Province is irrigated, and the 
remainder of the land is considered unarablc or marginally productive, government agricul- 
tiiral planners have not been much concerned with managing the wild lands of Coquimbo. 
Moreover. Chile is presently plagued by too many political and economic problems, some a 
result uf abuse of the land, to be very concerned with conservation measures in such a 
marginal agricultural area as Coquimbo. In any case, none of Qiile's major agricultural areas 
practice much conservation. Unless measures are soon taken to an^t the degradation of the 
wild lands of Coquimbo, however, the consequent problems of underemployment, starva- 
tion, and mass movements of rural peoples to the cities will affect the political and economic 
stability of the region. 

The numerous conservation laws promulgated in Coquimbo since the colonial period 
have been persistently violated and poorly enforced. The basic problem in brining about 
conservation and land-use change in Coquimbo is not so much l^al or tedmical as cultural. 
Few planners have taken into consideration the inertia m the campesmn\ way of living on 
the land, much less attempted to understand his culture. Without understanding of ifie 
campesino's land-use aciiviiics and lus culture, most plaiuied cconuniic and social changes in 
the agricultural sector of Coquimbo*s economy are doomed to failure. The campesind'% 
subsistence patterns are simply not geared to a system of sustained yields, and he is 
ill-equipped to carry out conservation programs that cut his yearly production or require 
much capital expenditure. Also curtailing economic and community-development programs 
in the Province are the lack of capital and trained technicians. 

At present, there are no government-sponsored conservation programs in Coquimbo, nor 
is there any type of wildlands management. Althou^ there is little public hind m the 
Province, the government could institute a system of wildlands management on expropriated 
fimdos or cnmunklailes. 

The future of Coquimbo's wild vegetatit)n and wildlands seems rather bleak in the face 
of tlic continued enviroiuuenial degradations by man. There is an incomplete knowledge, if 
not an indifference, to the changes vMctL man has triggered in the ecosystems of Coquimbo. 
There are few ecdo^cal studies of the Province, and no studies vriiidi pay attration to 
cultural and natural history in the evolution of the present plant cover of Coquimbo. Only 
one small private organization (Eco-Equilibrio y Concicncia) seems to be paying more than 
lip service to tlie profound ecological problems confronting Cliile, and to the consequences 
that man's mismanagement of the wild vegetation will have on future generations of 
Chileans. 

This investigation does not intend to predict a future of environmental impoverishment 
for Coquimbo. nor to propose solutions to existing ecological problems. It seeks only to 
emphasize the role of culture history and cultural ecology in understanding the evolution of 
tiie wild vegetation of the Province, and to point out that future economic and community 
development programs in Coquhnbo cannot work unless conservationists, economic plan- 
ners, ecologists, agronomists, and others understand the oflffviesOTo's culture, his percepticms 
of the land, and his land-use activities. 
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The wild landscape and the cantpesinos'' economic condition continue to deteriorate 
despite a number of land-use and economic -development programs that were initiated when 
the Oiilean goiemnieiit declared Coquimbo a "zone of extieme poverty." The niial lands 
support fewer people than ever befoie, and aanpe^nos are emigrating to the cities in 
increasing numbers. Yet land-use planners in Santiago speak of the productivity of the 
Pio\ince's natural ecosystems as all declining, whereas many of these ecosystems never 
yielded more to man Uian they do at present. The plaimers seem not to realize that frequent 
dtouf^ts and a limited IxrigaticMi siurplus oondram Coquimbo to being irredeemably marginal 
as an agricultural region. 

The Instituto de investigaciones Agropecuarias (INIA), with financial and advisory aid 
from FAO and W^IO, recently completed the most comprehensive report ever done on the 
problem of desertification in the Province "Case Study on Desertification: Region of 
Combarbala"- which was publislicd by the United Nations Conlcrcnce on Desertification 
(1977). Appendix C reproduces that reports single page of recommendations for coping 
with desertification and its consequences in the CombarbaUi region. It induded no plan for 
implementing its recommendations. 

Many previous rural land-use programs, some sponsored by Unesco and UNDP, have 
failed because, like the present programs, their design neglected to include a realistic 
appraisal of the campeshto's percepdcm and use of the land or of his resistance to change. 
Moreover, few plaimers and technical advisors appreciate the ingenuity and efficiency with 
which the campesino uses the resources of his physical environment. Unless tlicsc factors are 
understood and included in a program design, planners will fail to bring about the radical 
changes needed in management of the Province's rural lands. 

For the most part, the diort>term success of rural nomnining development schemes in 
Coqufanbo has been contingent on continuing outside financial support and tedudcal 
assistance; and when that sponsorship ended, so did the programs. In general, the cam- 
pesino's. subsistence is so marginal that he dare not adopt any program that does not promise 
immediate rewards. Further, no program can conflict greatly witli his traditional lifestyle. 
For the most part, he will accept only land-use dianges which are economically viable 
alternatives to Ms traditional systems. 
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I cannot help but be somewhat fatalistic about the future of Coquimbo's wild lands and 
rural inhabitants. No development program, either Chilean or UN-sponsored, has been able 
to overcome tiie inertia in the tradftioial qrstems of land use in the Province, let alone 
attmipted to understand the campesino and his land-use patterns. This book aims at 
pveseilting the land-use planner with a different perspective on the problem of man's misuse 
of the natural vegetal and soil resources of the Province. Tlie misuse of the land must be 
halted soon if the campesino and his way of Ufe are to be rescued from a bleak future. 
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PRINCIPAL WILD VASCULAR PLANTS 
OF COQUIMBO PROVINCE* 



Adiantaceae 

Adimtum exdsim Kunze 
A. weaAerbyanum Espfaiota 
Aextoxicaceae 

Arxtoxicon puncttttum R. &. P. 

Agavaceae 

Alzoaceae 

Carpobrotus cMlensis (Mol.) N.E. Brown" 
Mesembryanthemum ckBeiuls MoL 
**M. crystaUiaum L. 
Alliaceae 

AHcntmla cu^tkbna Hanr. 

Brodiaea guadirhattdiam (Kanfh) Fuentes 

Leucocoryne purpurea Gay 
Alstroemeriaceae 

Alstroemeria gayam Phil. 

A. sierrai MuAoz 

A. vioiaeea Phil. 
Amaranthaccae 

Amaranthus sp. 
•*A.deftexiuL. 
**A.hybrt(taL. 
Amaryllidaceae 

Hippeastrum spp. 

AUM>tor(R.&P.)Baker 

Phicra amoena PhiL 
Anacardiaceae 

LtOiraea cmutica (Mol.) H. & A. 

Schinus dependent lingl. 

5. latijolm (Ciill.) Engl. 

£ moffe a.) DC. 

monrantis Lngl. 

5. polygamus (Cav.) Cabrera 



Apocynaceae 

Slytnpus diUeniis Muell.- Arg. 
Aiiftolochlaceae 

Anstotochia chilenm Biidgeaex Lindl. 

A. pearcei Phil. 
Asclcpiadaceae 

Astephanus geminiflorus Dene. 

Cynanchum boerhavifolium H. & A. 

Diplolepis memiesU R. & S. 

TWediw confertiftora (Dene.) Malme 
Aspidiaceae 

Dryoptens spcciabiiis (kault.) Macl. 

Mystidum adkmtifome (Font.) J. Sm. 
Asplcniaccae 

Asplenium dareoides Desv. 

Berberidaceae 

Berhatii bradiybodria Gay 
A coquimben^ MuAoz 

^. cmpcirifoUa Lam. 

i^. glomerata H. & A. 
Bignoniaceae 

Argylia puherula DC. 

y4. radiala (L.) D. Don 
BIcchnaceae 

Blechmim auriculatum Cav. 
r/i/7f;ij/j(Kaulf.)Mett 
Boraginaceae 

Anuinekia hi^ida (R. & P.) Johnst. 
** Bora go officinalis L. 

Cryptantha spp. 

Mdtotmplum fhrlAim H. ft A. 

':tciiophyltum H. A A. 
I'eccocarya spp. 



*Exotic species are indicated by double-asterisks. 
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Bromeliaceae 

Puya alpestris (Poepp.) Gay 

P. ekUentit Mol. 

P. venusta Phil. 
Buddlejaceae 

ButUB^ag^yam Beoth. in DC. 

A gb^ota Lam. 

Cactaceae 

Copiapoa sp. 

Echinocactus cerat isles Otto ex Pfeiff. 
Eriotyee cerarista (Otto) B. & R. 

Eulychnia acida Phil. 

£. breviflora Phil. 

£ eastttHM Phil. 

spinibarbis (Otto) B. & R. 

Seoporteria subgibbosa (iiaworth) Britt 
& Rose 

Opuntia miquelii Monville 

O. ovata Pfeiff. 

Trichocereus sp. 

r. diOoensls Brit. & Rose 

r. coquimbeiuis MoL 

7". nigripilis Phil. 

7. sAomtosf/Back. 
Callitrichaccac 

**Callitriche autumnalis L. 
CUyoeraceae 

Boopis sp. 

A agglomerata (Mieis) Hauman 
Cainpainilaoeae 

CyiJln)carpiis rfgeMCims Mien 
Hypsela spp. 

£oMji polyphyOa H. & A. 

/. salieifolki Swbt 
Caricaceae 

Corfcff ehflensis Solms-Laub. 

Caryophyllaccac 

**Cardionema ramosissitnum (Weiiun.) Nels. 

A Macbr. 
**Ccr(isthtin arvcnsc L. 
Corrigiola latijolia Gay 
C squamosa H. & A. 
Paronychia chilcnsigliC. 
**SUene gallica L. 
Spergularia spp. 
S. arbuscula (Gay) Johnst. 
**& «iedw(L,)Pie$l. 

SteUaria eu^^data WilU. 
"'j^. in«ftr(L.)Vill. 
Celastiaceae 

Maytenus boaria MoL 
Chenopodiaceae 
A triplex spp. 
/I. coquimbensis Munoz 
i4. repanda Phil. 
semihaccata R. Br. 
**Chenopodium album L. 



**C. amhrosioides h. 
♦*C murale L. 

C panieubtum Hook. 

Salicomia peruviana HBK. 
**Salsola kali L. 
Compotitae 

**ARthemis cotula L. 

Baccharis concava Pers. 

A confertifolk CoUa 

A /meam (R & P.) Pars. 

A paniculata DC. 

A pingraea DC. 

A racemottt DC. 

A romumnifolia H. & A. 

A sagittalis DC. 

A roto PhU. 

A i'o/cA:frw«»7 Phil. 

iSc/na ambrosioides Lag. 
♦♦///Vyt'rtjpffltwaL. 
**Carduus pycnocephatus L. 

Centaur ea sp. 

Cc/r/feitiAfL&A. 

Chacianthera <;p. 

Chrysanthemum sp. 

Cfatqubaga oppodtifo^a Don 

C. irputoia G(. & P-) D. Don 

C u/icirwH.AA. 
**CSicAorftim bttybus L. 
**Cirsium lanceolatum (L.)Scop. 
*»C. I'u/^B/ic (Savi) Ten. 
♦♦Oomto coronopifolia L. 

Encelia canescens Walp. 
A obhngifatki DC. 
i*. tomentosa Walp. 
Erigeron berteriams DC. 
Eupatorbtm ^tedumophyUum Leu. 

i'. jfl/i'w Colla 
Facelis spp. 

Phurtasia gayaaa Retny 

F. thurifera (MoL) iX;. 

Gnaphalium spp. 
**Cr. dk/feiim Sprcng. 
**C. purpureum L. 

Godomtki litoraiis PhU. 

Gutterrezia geoHm Remy 

C paniculata DC. 

Haplopappus spp. 

ff. baylahuen Remy 

//. foliotus DC. 
glutinosus DC. 

^. latifolius (Phil.) Reiche 

//. muconatus H. & A. 
**Helenium aromaticum (Hook.) Bailey 

Hypochoeris scorzonerae !•. Mucll 
**Madia tativa Mol. 

Moschnria pinnatifida R. & P. 

Muiisia acerosa Pocpp. cx Less. 
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M. reticulata Phil. 
M. spectabilis Phil. 
Nmh^yllum sp. 

A', lanatum fMo\ cnl Cabr. 
Ophryosporus joiiosus (DC.) Reiche 
O. tHangularit M eyen 

Pcrezia spp 

Pieocarphus revolutus U. Don 

Podmikus miHtfui Undl. in Loud. 
Myadiyms q»p. 
i>./ofK»i«PhiL 

ProutHa baeeharoldes Don ex H. A A. 

cinerrj I'hil. 

P. pungcns Poepp. ex Less. 

P. pyrifolia Lag. 

P. reticulata PhM. 

Seneeio spp. 

S. benaventianas Remy 

S. eriophyion Rvmy 

S. fistulosus Pocpp. c\ Less. 

S. muromm Remy 
**S. wi(g»ru L. 

S. yegua (Colla) Cabr. 
**Silybum maiianum (L.) Gaertn. 
**Soliva sessilis R. & P. 
**Sonchus asper (L.) Hill 
**S. olcraceus L. 

SpOaitHtet sp. 
**Taraxacum officinale Weber cx Wjgg. 

Tessaria absinthioidcs (H. & A.) DC. 

TXptSion sp. 
**Vn)spcrmum pkrolttesFJN. Schmidt 

Werneria spp. 
**Jir«RrA6fm ipteomm L. 

ConvolviiLiceae 

Calysiegia sp. 
**CoRvoliw&» arvenwu L. 
**Dkhondm repent Font 
Cornaceae 

GrisaiaU^ scandens (R. A P.) Taub. 
Crassulaceae 

Crassuia sp. 
Cruciferae 
**ilntssf<» campestris L. 
•♦B. «f.?ra n..) KoL-h 
**Capsella bursa-pastoris (L.) Medik. 
Cwdamine nasturtioldes Bert 

Desciiraiim sp. 

Lepidiunt sp. 
**fifasturtium offkimOe R. Br. 
**RaphantiS sativti<; I. 
**Rttpistrum rugosum (L.) All. 

Sisymbrium spp. 
Cucurbitaccac 

Sleyos bryonijolia Moris 
Cuscutaceae 

Cuscuta chilcnsis Ker-G. 

C. racemosa vai . chiliana Lngelm. 



Cyperaccac 

Care.v spp. 

**Cyperus erapvttb Lam. 

Eleocltaris spp 

albibracleaia Nees& Mey. ex Kunth 
**£ fMdkyo»iM Dew. 

radicans fPoir.) Kunth 
Scirpus spp. 

**£ caUfomiats (C.A. Mey.) Steud. 

eeniuus \';ihl. 
Uneinia phleoides (Cav.) Pers. 

Dioscoreaceae 

Dioscorea spp. 

Ehretiaceae 

Omibi <lM«n(lra H. & A. 
Elaeocaipaceae 

Arittotclia chilensis (Mol.) Stuntz 

Qinodendron patagua MoL 
Ephedraoeae 

Ephedru andina Poepp. ex C.A. Mey. 
Equisetaceae 

Equisetum bogotense HBK. 

£. giganteum L. 
Ericaceae 

Pemenya inucronaia Gaud. 
Eacattoniaceae 

Escallonia angiistifolig Preil. 

£. arguta Presl. 

£ MmPiesL 

myrtoidca Uert e\ DC. 

£. pulvenilenta (R. & P.) Pers. 

£". revobita {R, A P.) Pers. 
Euphorbiaceac 

Adenopeliis colliguaya Bert 

Colliguafa dombeyana Jusi. 

C. integeniina Cill. A Hoolc. 

C odorifera Mol. 

C. salicifolia Gfll. & Hook. 

Euphorbia spp. 
ovalifolia Engelm. 
**£'. peplus L. 
**Rictma communis L. 

1-lacourtiaceae 

i4zanr spp. 

/I. horealis I. Phil. 

/i. celastrim D. Don 

/4. petiolaHs (Don) Johnst. 
Franlceniaceae 

Fraidtenia salina (Mol.) Johnst. 
FumariaoBie 
**^mari> o/fldnaUs L. 

Gentiaiiaceae 

Centaurium cad$mldtuen (MoL) Rob. 
Gentiam spp. 
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•*<7. prostrata Hacnke 
GenlianeUa ottonis (Phil.) Munoz 
Gcnniiioeae 

**Erodium bo try s (Cav.) BertoL 
**E. cicutarium (L.) L'Her. 
**£. moKAeam (L.) L*Her. 
Genmbm eoncore Steud. 
Gesneriaccac 

Mitraria coccinea Cav. 
SamUmta rejmu R. A P. 
Gnunineae 

Species of the toUowing gcneia are tound 
in Cbquimbo: 
Agroths 
Anthochha 
Arunth 
Avena 
Briza 
Brwnas 
Owsquea 
Cortaderia 
Cynodon 
DeschampsUi 
Deyaixia 
DMtaria 
Distidilis 
Festuca 
Hordeum 
Koderia 
Lamarckia 
LoUum 
Mettca 
NaseOa 
Ftinicum 
Bttpalum 
fiamisetum 
Muiaris 
Phragmites 
Piptochaetiim 
Poa 

Polypogon 
Piiccinellia 
Schismus 
Stipa 

D-isetohrotmu 

Trisetum 

ViOpla 
Grosstilariaceae 
RH>es spp. 
Hgeor^amtmnSL 
R. punctatum R. & P. 
R. trilobum Meyen 
Gmmeiaoeae 

Gurmera dtilaais Lam. 

Haloragidaceae 

Myriaphyllum elattnoldes Gaud. 
HydraphyUaceae 

Hueeliatp. 



Hymenopbyllaceae 

Hytnenophylhan pdiaium Desv. 
Hypericaoeae 
**Hypericum perfontum L. 

Icacinaoaaa 

Villaresia mttcronata R. & P. 
Iiidaceae 

Slsyrinchium graminifolium LindL 

& funceum E. Mey. 

Juncaceae 
Jbnotfspp. 
**J. acutus Engelm. 
*V. bufonius L. 
Ltauia spp. 

Potosia spp. 
Juncagiiiaceae 
**Tn^lodtln nuritimtm L. 
**r. pehtttris L. 

Knuneriacaae 

Kraneria dttoidea H.& A. 

LaUatae 

Kurtzamra pulchcUa (Clos) O.K. 
** Lavandula pulegfum L. 

Lepechinia udviae (LindL) EpL 
**Marmbium vulgare L. 
**Mentka citrata Ehih. 
••M piperita L. 
•*Jlf. pulegtum L. 
**Prunetla vulgaris L. 

Satureja gilliesii (Grah.) Briq. 

Stachys sp. 

£ ffandidentata Lindl. 

r Moofor Sm. in Reei. 
Lauiaoeae 

Qyptocarya alba (Mol.) Looser 
Ledocarpaceac 

Balbisia peduncularis (LindL) D. Don 
Lcguminoscac 

.4cacM csven (MoL) H. A A. 

Adesmia spp. 

/I. aphylla Clos 

i4. arborea Bert. 

/I. heJwelli SkottS. 

>4. cinerea Clos 

>1. n^eropkyUa H. & A. 

.4. reclinata Munoz 

/4. sublerranea Clos 

Awtmgaius UmarienHt MtAoz 

/I. omllcitsis Gos 

Balsamocarpon brevifoliuin Clos 

Qtaalpbtla angullcauHs Clos 

C. jpi'/JOM (Mol) O. Ktsc. 

Calliandra chUemis Benth. 

Oraris MUte Meyen 
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C amottiana Gil. & Hook. 

C doOana Phil. 

C eoqiUmbauis Vogel 

C. oAfuw Qot 

C stipukeea AiL 

C urmentae PM. 

Errazurizia multifnUolata (Clos) Johnst. 
Geoffroea decoriicans (Gill, ex H. & A.) 
Bulk. 

**Hof f manse ggia falcaria Cav. 

HoKckia subpiiuiaia (Lag.) 1. & G. 

laihyrut vp/p. 

L berterianus Colla 

L. hookeri G. Don 

L. pubescent H. A A. 

Lupinus mkmcarpus Sims. 
**Medicago arabict (L.) Huds. 

hispida Gaertn. 
••3/. Mfiva L. 

**\fclilotus indicus (L.) All. 

Prosopis chilemis (Mol.) Stuntz 

Psoralea gkmduloai L. 
**Tnfolium spp. 
**r. pretense L. 
**T. repens L. 
**Kic(iaiaf<i« L. 
Liliac«ae 

Bottionea pbanoam (R. & P.) MacBride 
Fnrtunatia biflOftt (R. & P.) M.icBride 
Pasithea caend&t (R. A P.) D. Don 
limoeae 

I. inn in chnmissonis Sdlkde 
L. tnacmei Benth. 
Loasaceae 

/^sfl spp. 

tricolor Ker-G. 
Loranthaoeae 

PhrygUttMhus aphyllm (Miers) Eidil. 

sternbergianus Roem. & Sch. 
/>. tetrandus (R. & P.) ^diL 
Kttacantkia eundfoUus (R. A P.) G. Don 
Lythraoeae 

**Lythrum hyssopifolia L. 
Keurt^thoni sp. 

Malesherbiaoeae 

iUeiherbia ap. 
MalpiiliiaoMe 

Dtnemagonum maculigcrum Phil. 

iXnemandlw sp. 
niblvaceac 

Crisiaria spp. 

Mifw spp. 
•*Af. parviflora L. 

Spluieralcea obtusUoba (Hook.) G. Dun 
Monimiaoeae 

Peumus botdus Mol. 
Myrtaceae 

MyreeugeaeUtt ckequen (MoL) Kaus. 



Af. corrcae folia (11. & A.) Berg 
Myrceugenm Jerruginea (H. & A.) Reiche 
RdAela eoquimbetais (Bun.) Kaus. 

Nolanaceae 
i4lona spp. 

/I. rostrata LindL 
Adana sp. 
A^. pendoxa Lindl. 
Nyctaginaceac 

**MirabUis jalapa L. 

Onagraceae 
Qarkia sp. 
**C l«ne/fa (Cav.) LewU A Lewis 

^niobium sp. 

FUchsia lydokies Andt. 

Oenothera spp. 

contarta DougL ex Hook. 
Orchidaccae 

Bipinnula sp. 

Olloraea spp. 

r iilanthoides LiiuU. 
Oxahdaceae 

Oxofir spp. 

O^gifftntea Barn. 

a pendtae Phil. 

0. niKa Jaoq. 

Palmae 

/tftoeir dttteiats (Mol.) Bailkm 

Papavcniceac 

**Argemone mexicam L. 
**£:feltsdkoizjB cdifondea Cham. 
* *Pepever unnnifarum L. 
Pepeiomiaoete 

ApercNfifa eoquimhenas Skottsb. 
fenmdeziam Miq. 
nummularioides Gfiseb. 
Phytolaccaccac 

Aiiisomcrw litoralis (Pocpp. A Endl.) Moq. 
IirciHu sulcata (Beit.) Moq. 
PlaiUa,i;iiw(.\\a' 
Pliinuiiio spp. 
♦♦Z'. /i/m7/<7 HBK. 
••Z*. hispidula R. & P. 

/•. liiorea PhU. 

^. patttgotdee Gteene 

♦•P. virp'nica L. 
Plumbaginaceae 
i:,AiiofiAim sp. 

Plumhai^o coeruh HJB. Kth. 
Polemoniaceae 

C/tfflrsp. 
Polygalaoeae sp. 

liomdm sp. 
Pdygomceae 



Copyriglitca rnatcrial 



94 



Destruction of the Natural Ve^tation oj North-Central Chile 



**Chonza>uhc ramosissima Benth. 
Muehlenbeckia ftastulata (J. Siti.) Standi. 

ex Mstibr. 
Polygonum sp. 
Rumex spp. 
**R. aiipus L. 
Pt)|ypodiaCL-ac 

Hypolepsis punctata (Thunb.>MetL 
Mypodium feuMd Bertero 
PoTtulacaceae 

Calandrinia spp. 
C. aurea Bam. 
C. crassifolia Phil. 
C. discolor Schnd. 
Primulaceae 
"'AnagaBb avensig L. 

Rafflesiaceae 

fOottyleg berteni Giiffl. 

Ranunculacoac 

Anemone decapeiala L. 

Bameoudia ehUmsIt Gay 

Callha andicola Gay 
** Ranunculus muricatus L. 
Rhamnaceae 

Colletia sp. 

C spinosa Lam., emend. Suen 
IXxaria prottrata Mien 

Z). trinervis Miers 

Retanilla ephedra (Vent.) Biongn. 

7b{i!uenea quinquenervia CGUL & Hook.) 

Johnst. 
T^evoii trinervis Mkis 
RonoMc 

Acaena spp. 
AaijeR/ea R.&P. 
AlieM^ Alt. 
A ovaU/oUa R. & P. 
A ptnnatiflda R. & P. 
Kageneckia angnsti folia D. Don 
A', oblonsa R. & P. 
Margyricarpus pinnatus Lam. 
Quiliafa saponaria M oL 
**/Iufruf ulmifoBut Sdhott 
Tetraglochin sp. 

t: a/arum (Gill, ex Hook.) O. Ktze. 
Rubiaceae 

Cruckshanksia sp. 
C hymenodon H. & A. 
C pumfltv Clos 
Galium spp. 
**<;. aporlne L. 
Nertera depreaa Banks A Soland. 
AT granadensis (Mutis ex L.f.) Drude 
Relbunium hypocarpium (L.) Hemsl. 
**Flpi»Mer<eiMtar (Hook.) G. Don ex H. A 
A. 

**K. roKfl (Hook.) Kiotzsch 



Rutaceae 

Ruta bracteostt DC. 
graveolens L. 

Salicaceae 

&lfx cftjtennr MoL 

S. humboldtkm WOd. 
Santalaceae 

Arfona andina WSL 

Myoschiios obhnga R. &P. 

QuinchamtUmm vp. 
Sapindaceae 

Brk^B^ buisaefiMi Bert. 

Dodonaea viscosa L. 

Llagunoa glandulosa (11. & A.) Walp. 

VtdtnzueUa trinervis Bert 
Sapotaceae 

Lucuma valparadisea (MoL) A. DC. 
Scrophularlaoeae 

Aktnsoa incisi folia R. A P. 

Odceolaria spp. 

C anehnokka Gnh. 

C corymbosa R. & P. 

C georgiana PhiL 

C pfcM Phil. 

Mimulus sp. 
**M /u/eu< L. 

Mtmttea ch&ends Gay 

Ourisia sp. 

Stemodia chilensis Bentli. in DC. 
**KerAaficum virgatum Stokei in Willi. 

SInopteridaceae 

Notholaena mollis Kunze 
Sobnaceae 

Ceslrinu parqiii L'ller. 
**Datura stramonium L. 

Dunalia lycioides Mien 

Fabiana barriosii Phil. 

F. imbricata R. & P. 

Lydum sp. 

£. chitense Bert. 
**Nicotiami acuminata (Grab.) Hook. 
♦♦A^. ^/duca Grah. 

Phrodus bridgesii Mien 

Salpi^ossis spinescens Ck» 

Schizanthus sp. 

£ lAora/is Phil. 

piiinan^s R. & P. 
* *^uiaiium cnspum R. & P. 
**5. elaeagnifolium Gay 
5. mff.u/w ScWtd- 

nigrum L. 
£ pomatum Cav. 
5. rnmntilln Remy 
Treclionaetes sp. 

TamaricaLxac 
**Tamarix tallica L. 
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Tecopliilacaccac 

Tecophilaea violiflora Bert, ex CoUa 
Tetragoniaceae 

Tctragniiia capitiosae MunoZ 

T. macrocarpa Pliil. 
IVopaeolaceae 

Tropaeolum azureum MiefS ex CoUa 

T. brachycem H. &. A. 

T. hoofatrimum Bun. 

T. tricolor Sweet 
Typhaceae 
**Typha angustifolia L. 

UmbcUircrac 

Apium panul (DC.) Reidie 
Asieriscium oUtenie Ch. & ShL 

Azorelb spp. 

/I. maiircporica C los 

Bowlesia sp. 
**Conium nutculalum L. 
**Daiicus carota L. 

Eryngium depressum H. & A. 

£. panicutalitin Cnv. 
**Foeniculum vuigare Mill. 

(^mnofuftVftNt polyeefdwhtm Qos 

<?. robustum Clos 

Larttia acaulis Hook. 

Mutinum spinoatm (Cav.) Pen. 

Myrrliis sp. 
**Sanicula crassicaulis Poepp. 
**£ gmeolem DC. 



Urticaceae 

(/rffca tnagellanica Poir. 
ttrsftf L. 

Vulcrlanaccae 

ValertaneUa spp. 

Verbcnaccae 

Acaittholippia sp. 

Aloysia saMaefotla (H. A A.) Moldenke 

Diostca sp. 

£>. juncea (Giil. & Hook.) Micis 
Gbmdularia mlphurea (D. Don) Schnack & 

Covas 

Phyla nodi flora (L.) Greene 
Rluphithamnus spinosus (A. Jius.) Mol- 
denke 

Thryothamnus iunciformis Phil. 
Verbena spp. 
**K liWik HBK. 
Vicdaceae 

**Viola odorata L. 
Vitidaoeae 

aaufXXriiira R.&P. 

Winteraceae 

Drtmyx winter! Font. 

Zygophyllaceae 

Bulnesia chilcnsis Gay 
Fagptm chilensis H. & A. 
lofrat ifffAAr Cav. 
PbttOttdtilotsis Cay 
PorUeritt chilcnsis Johnst. 
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LEY DE BOSQUES: REGULATIONS FOR 
THE EXPLOITATION OF QUILLAY 
AND OTHER FOREST SPECIES 

(Decree No. 366-Februaiy 17, 1944) 

Article 1. Those areas which are not inigated or appropriate for agriculture in the immediate future, 
located between the northern limit of the Province of Tarapaca and the Maipo River, will be considered as 
foceated aieas for fhe puipoM of exidoitatian of lumber, firewood, and dniooal. 

ArUeh 2 bi ttie indicated region the following activities aie prohiUted indeflnitely : 

a) The uprooting of the following species: ttHMnigo, d^oiroto, cAflAar, gfuyacdn, otiviBo, earbdn or 
carbonillo, espino, boldo, maiten, litre, and boU&it. 

The cutting or exploitation of these trees or boshes will only be permitted during the montfu of 

April. May, June, and July. Except for the cutting rvnd exploitation of "Rnliln I enves" which can be done 
only between the months of December and March of each year in the distributional area of this species in 
the Republic.* 

b) Free exploitation of tanu:r!ti:ns, a!i;arrobns. and chafmrcs within the periods indicated in the 
previous clause requites written permission from the Governor or Intendente. 

In order to obtain this permission one should solicit In wilting the aforementioned authority, 
indicating in the solicitation whether he or she is the owTier or renter of the property, the density of the 
forest, location and number of trees that are going to be exploited, the product that will be obtained from 
them, and any other data necessary hi order to be granted permiidon. 

Said solicitation shall he accompanied by a ski-icli of the land on wtdch the expioitatioa Is going to 
take place, relating its location to the nearest town or estacion. 

c) Tlie exploitation cSunmrugotttlffarolm, and cftoflam sdnch grow on fiscal lands. 

Article 3. in accordance with Article 19 of the Ley de Bottfues, already in force, the cutting of <7if0by 

and the exploitation of its products, such as wood, charcoal, and bark arc prohibited between January 1 
and April 30 of each year. Anyone interested in exploiting this tree outside of this period shall solicit 
permission from the Departamento Foteital, Ifinisteiio de Agricoltura.^* 

ArtMe 4. From the date of publication of this law, removing the baric from the qaWay while the tree is 

standing is prohibited. Upon felling it. the cut should be bisel at a height which fluctuates from 20 to SO 

centimeters above the p^ound witfiout damaging the l>ark that remains on the trunk. 

Article 5. Those persons who wish to incorporate land into cultivation on which quUlay grow, shall solicit 
permission flrom tiie Departamento Foiestal, of the lllntetetio de Agtictiltm, and IliU pnmtaiioii wll be 
.uranted only if the crop to be cultivated might give a superior yield to diat iiAieh could be obtained (torn 

the exploitation of said trees. 

Article 6. In areas of dry farming and in irrigated areas with steep slopes, the uprooting of quUlay 
without written authorization from the Ditecci6n dc Agriculture y Pesca is not permitted. 

*Mo(fification made by D.S. No. 251 on January 31, 1955, by tiie Muiisterio de Tierras y 

Colonizacion. 

^'Modification made by Decree No. 22S0 on December 2, by the Ministerio de Tierras y Coloniza- 

ddn. 
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Article 7. \'o: the purposes of the application of Article 6, not only sccdlini!s hut also those trees that 
have stumpsprouted and are on forest land will be considered forest plantations, unless otlierwisc 
ledanified by the Senfidoi Tfoiiooi del Minhteiio de Agiicuttiiia. 

Article 8. Infractions of the previous artldes wlU be tanctkmed by tiie penalties establidied in Articles 
21, 22, and 23 of the Ley de Bottptet. 

Article 9. Those products which arc illcpally obtained as stated under the present reculation will be 
cont'iscated in accordance to tliat which has been decreed in Articles 449 and 501 ol the Penal ("ode. 

Article 10. The vigilance and cartyuig out of Uic orders of the present law correspond to the I'unc- 
tiooaiies of the Minitteiio de Tlenas y Coionizadidn, Agiicultuia, and die OuUneros de Chile. 

Artiete 11. The buyers of "QuUlay Bark** dtaO solicit autfiortzation from the Departamento Foiestal, 

Direccion de Agricultura y Pesca. to export this product; authori/atii ti will erantcd provided that the 
quillay which is to he exported has been exploited in agreement with the dispositions of this law. 

Article IZ Abolishw Deaees No. 5167 of December 29, 1933, and No. 3224 of December 16, 1938. 

Re^tered and Published in the Official Diary. 
(Fdo.) J. A. RIOS M.A. Quintana Burgos. 
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Appendix C 

RECOMMENDATIONS FOR 
COPING WITH THE PROBLEMS OF 
DESERTIFICATION IN THE 
COMBARBALA REGION 

Amcng the diort-tenn measures, the followiiig can be OMisidefeil: 

1 . To develop and diversify legianal miiihig, thus ftinushing staUe emidoymeiit to a larger propor- 
tion of the active population. 

2. To develop intensive agriculture in small irrigated valleys and ravines, whidi may be specifically 
oriented toward fruit and horticultural production and marketing. 

3. To support good levels of lesearcb and exchange in agricultural and breeding activities. At present 
time exists a good supportive framework in tfie Regional Programme fbr Arid Zones (UNDP, World Baidc, 
bnel). 

4. To develop craftsmanship and local industries of secondary importance. The resulting resettle- 
ment of people in communities will facilitate educational activities. 

5. To furnish opportunities for young ptoflo to realize their aspirations to do work other than that 
connected with agriculture and breeding. 

Among the long^erm alms tile following must be considered: 

1. Rcorf:nnization of the land owiur^liip ss -^tom, suppiMiiqg the exoeuive partttkm of Isnd by 
assembling the minimal subsistency units into greater units. 

2. To facilitate the regeneration of ecosystems in these greater uidts through a prolonged exclusion 
of cultivation and ^riizin j in the most vulnerable areas where erosion Is more intense. 

3. To submit natural meadows to controlled grazing, preventing the excessive concentration of 
animals and regulating the resting period, to allow for the preservation and improvement of vegetation. 

4. To consider preservation and improvement of natural vegetation as being of utmost piriority. In 
specific cases, where some additional aims arc possible, the regeneration of mcadox^'s could be advisable. 
Under present conditions it is impossible to Inaeaae on a short>term basis the animal and agricultural 
production to economically profitable levels. 

5. Every programme or strategy selected for resolving the problems of this region must be 
approached in an integrated way, keeping in mind a clear differentiation between tiie social and even 
political problems of tiie popubtion and tiiose related to productioii efficiency* 
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Aborigines, ^4-'^S 

Acacia caven, ?.4-?.9 passim, 43^ 57i 63^ 

63n. See also Espino savanna 
Acacia const ricta. 26 
Acaena, 2S 

Aconcagua, valley of, 2fi 
Adesmia. 21 
Adesmia aphylla. 2fi 
Adesmia arborea, 52 
Aextoxicon punctatum, 63 
Afforestation, 12 

Agriculture: confined to major valleys, 4j 
dry farming, 29^ 30, 72-74. 83^ 84; 
aboriginal, 35j 36-37; during the colo- 
nial period, 43, 44; and natural regions, 
81. 83, 84i marginality of, 85 

Agua Amarilla, 28, 30, 84 

Alamo. See Populus nigra italica 

Algarrobilla. See Balsamocarpon bre- 
vifolium 

Algarrobito, ^ 

Algarrobo. See Prosopis chilensis 

Almagro, Diego de, 36. 37. jfi 

Alona rostrata, 1 7n 

Alonsoa incisifolia, 1 7n 

Alstroemeria, 17. 24. 31. 62. 6i 

Alstroemeria gayana. 17n 

Alstroemeria sierrai, 17n 

Altos de Talinay, 63; geology of, 7; fog 
precipitation at, V2^ 1_3; cloud forests 
of, 29^ 3(1, 30n. See also Fray Jorge; 
Talinay 

A mora nth us retru/lcxus, 25 
Anagallis arvensis, 1_2 
Andacollo, 15 

Andean Cordillera: evolution of, 6; snow 
storage in, 10; vegetation of, 27-28; 
transhumance in, 67, 68^ 84; land use 
in, 84 



Andean Hunting and Collecting Tradition, 

34. See also Aborigines 
Anemone decapetala, 26 
Anthemis cotnla. LI 
Anthochloa, 22 

Araucanian Indians, 40, 64* See also 

Aborigines 
Argemone mexicana, 2h 
Arguenita. See Calceolaria 
Argylia, 24 
Argylia radiata. |7n 
Aristotelia chilensis, 25^ 62 
Array an. See Myrceugenia 
Asentamiento lUapel, 46, 56^ 
Asentamientos, 46, 4L 49, 50. 65, 67. 6fi. 

See also Land holdings; Land reform 
Astragalus, ZH 

Atacama Desert, 7. 16. 33. 35. 61 
Atacamcfio Indians, 26. See also Abori- 
gines 

A triplex coquimbensis, 21 
Atriplex repanda. U 
Atriplex semibaccata, 22 
Auco, 26 
Avena, 26 
Avena barbata, 29 
Avena fatua, 2S 
Azara, 25, 63 

Baccharis, 24-28 passim, 51, 63. 70. 22 
Baccharis concava, 30, 52 
Baccharis confertiflora. 22 
Baccharis pingraea. 21 
Baccharis racemosa, 21 
Baccharis rosmarinifolia, 21 
Bahia. 1£L 

Bahia ambrosioides, 30, 22 

Bahia Chigualoco, 2 

Bahia Teniente, 7. 30. 73. S4 
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Bailahuen. See Haplopappus baylahuen 

Balbisia peduncularis, 1 7n 

Balsamocarpon brevifolium, 24^ 31^42, 57. 

58. 61. 64 
Barilla. See Adesmia arborea 
Berberis empetrifolia, 28 
Boldo. See Peumus boldus 
Brassica, 70^ 22 
Brassica arvensis, 25 
Brassica campestris, 25 
Brea. See Tessaria absinthioides 
Briza minor, 2£ 
Bromus, 23. 
Bromus mollis, 2fi 
Buddleja gayana, 21 
Buenos Aires, pass of, 6 
Burleme, quebrada of, 52 

Cabildo. 22 

Cabras crioHas. See Goats; Livestock graz- 
ing 

Caesalpinia spinosa, 31, 64 

Caimanes, 26 

Cajon de Maipo, 6i[ 

Calandrinia, 24. 31. 65. 26 

Calandrinia crassifolia, 1 7n 

Calandrinia discolor, 1 7n 

Calceolaria, ^ 

Caleta Nague, 211 

Caleta Oscuro, 30. 31. 84 

California: export of Chilean wheat to, 43: 
weeds from, 75j Chilean plants intro- 
duced to, 75n 

Camanchaca, !_2, 19, 3_L 2i See also 
Climate 

Campesinos: dependency on the land, 3, 
84-H7 passim: conservatism in land use 
and technology, 3, 18.39.42.44.53.69. 
79. 81 : economic marginality of, 3^ 79, 
84. 86. 87; employment in mining, 7; 
adjustment to environmental hazards, 
10. 80; perception of cloud forests, L3, 
30: and systems of land tenure, 46-52 
passim: perception of the land, 46, 5i, 
79, 84, 86i lifestyle, 50-52; resistance to 
change, 51_, 69, 69n, 8L 86i use of 
medicinal plants, 54; dependency on 
firewood, 55^ 57, 58; perception of 
grazing and range conditions, 69, 70, 
72; perception of erosion, 77; violation 
of conservation laws, 85i migration to 
cities, Sfi 

Canela Baja, 2i 

Canelo. See Drimys win ten 

Carbon. See Cordia decandra 

Carbon de let\a. See Woodcutting, charcoal 

Carbonillo. See Cordia decandra 



Cardamine nasturtioides, 64 
Cordon. See Puya 
Cardonal, L9, 26^ 22 
Caren, 27, fifl 
Carex, 2S 

Carica chilensis, 31, 70n 
Carrizalillo, 15 

Carrizo. See Phragmites communis 

Cassia, 22 

Cassia closiana, 52 

Cattle: origins, 38, during the colonial 
period, 40; raising, 62. See also Live- 
stock grazing 

Centaurea chilensis, 1 7n 

Centros de re forma agraria, 46, 12. See also 
Land holdings; Land reform 

Cerro de las Tortolas, 6 

Cerro Gran Naranjo, 2D 

Cerro Tupungato, 6 

Cestrum parqui, 64, 2fl 

Chacai. See Colletia spinosa 

Chachacoma. See Senecio eriophyton 

Chacras, 40. Sec also Mercedes de tierra 

Chagual. See Puya 

Chalinga, 40, 5D 

Chahar. See Geoffroea decorticans 
Changos (Indians), 22. See also Aborigines 
Chaparral, 16, 24, 24n. 26, 3L ^ 74, 84^ 

85. See also Matorral; Vegetation 
Charcoal. See Woodcutting 
Chenopodium album, IS 
Chenopodium murale, 25 
Chicha. 64 
Chigualoco, 20 

Chinchilla chinchilla. 32, 33, 6L 22 
Choapa, valley of, 4, 37, 38, 82. See also 

Rio Choapa 
Choromytilus chorus, 35n 
Choros. See Choromytilus chorus 
Choros Bajos, 1,3, 13a28,29,32,50,5L 

76,22 

Chuquiraga spinosa, 27, 28 

Churqui. See Acacia caven: Oxalis gigantea 

Cirsium lanceolatum, j_7, 15 

Clarkia, 26 

Climate, 7-14; changes in, 1-1-14 
Cocalan, 60 

Cochayuyo. See Durvillea antarctica 

Coiron. See Stipa 

Colletia, 52 

Colletia spinosa, 52 

Colliguaja, 27. 57 

Colliguay. See Colliguaja 

Combarbala, valley of, 21x 38; town of. 42, 

Se^comuna of. 48. 81. S6 
Comision Nacional de la Sequia, 12 
Comunas. See names of comunas 
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Comuneros: 46-51 passim, 68i TT^ &L See 

also Comunidades 
Comunidades, 1_, 3, 4fi-S<> passim, 65^ 24 

79, 80^ 81, 85. 5ee a/jo Land holdings 
Concepcion, 4J_, 42 
Concholepas concholepas, 35n, SI 
Copiapo, 3, 64^ valley of, 3, 3i 38^ 62 
Coquitos. 2L 60, 6J- See also Jubaea 

chilensis 
Cordia decandra, 24, 29, 57, 63 
Corporacion de Fomento de la Produccion, 

68. 77 

Corporacion de Reforma Agraria, 42 
Corral de Julio, 68, 22 
Cortaderia. 21 
Cortaderia speciosa, 
Cotula, 22 

Crinodendron patagua, 25, 63 
Crucero. See Colletia 
Cryptantha, 2& 

Cryptocarya alba. 25. 26. 57. 63. 64 
Cuesta de Pajonaies, pass of, 6^ 24 
Cuesta el Espino, 6, 24, 26. 6fl 
Culen. See Psoralea glandulosa 
Cidtivos de secano. See Agriculture, dry 
farming 

Cultura de anzuelos de concha, 35. See also 
Guanaqueros, early man site; Aborigines 

Curben, 72n. See also Agriculture, dry 
farming 

Cuscuta racemosa, 75n 

Cuz-Cuz, 40, iQ 

Cynara cardunculus, 64 

Cyperaceae, 25, 28 

Datura stramonium, 211 
Demora, 4Q 
Desertification, M 

Diaguita Indians, 36^ 3_7i 40, SiL See also 

Aborigines 
Distichlis, 22 

Drimys winteri, 24. 54. 61. 62. 63. 64 

Drought: livestock losses to, 10-1 2. 69; re- 
sulting from destruction of the vegeta- 
tion. Id See also Climate 

Dry farming. See Agriculture 

Durvillea antarclica, 35n 

Dusicyon, 32, II 

Echinocactus ceratistes, 24 

Eco-Equilibrio y Conciencia, 85 

El Boldo, 20 

El Calabozo, 26 

Eleocharis, 28 

Eleocharis pachycarpa, 75n 

El Molle, 35^ 50; culture of, 35, 26. 

El Palqui, 24 



Elqui, valley of, 6. 35, 37, 40, 68, 83. S^e 

also Rio Elqui 
Encomienda, 39, 40, 4i 
Ephedra andina, IT^ 28 
Epilohium, 28 
Erigeron berterianus, 27 
Eriosyce ceratistes. 24 
Erizos. See Loxechinus albus 
Erodium, 76 

Er odium cicutarium, 17, 29, 25 

Erodium moschatum, 29 

Escallonia, 25 

Escallonia arbuta. 27, 28 

Eschscholzia californica. 75 

Espinal. See Espino savanna 

Espino. See Acacia caven; Espino savanna 

Espino savanna, 74; evolution of, 25-26 

Estancias de ganado, 40. See also Mercedes 

de tierra 
Estero de Ouilimari, 2 
Eucalyptus, 75, 22 
Eulychnia, L2 
Euphorbia peplus, 2Q 

Fabiana, 28 

Fabiana imbricata, 22_i 2& 
Fauna, 32-33. 21 
Felis concolor, 11 
Festuca, 22 

Fires: effect on vegetation, 24 
Firewood. Sec Woodcutting 
Flourensia, 2Q. 

Flourensia thurifera, 19, 26, 27, 30. 57. 23 
Foeniculum vulgare, 64 
Frankenia, 23. 

Fray Jorge: fog precipitation at, 13, 
19; cloud forests of, 29, 29n, 30, 30n, 
IL Zli 84i relict vegetation at, 29, 30, 
30n. See also Altos de Talinay; Talinay 

Fuchsia, 52 

Fundo Camarico, 26 

Fundos, 46- SI passim, 56-60 passim, 60, 
65-71 passim, 77, 79, 85- See also 
Land holdings; Latifundium 

Gentiana, 28 

Geoffroea decorticans, 24, 27, 29. 37. 42. 
57. 6i 

Geology. See Topography 

Goats: lost during droughts, 10-12. 69; 
number in Coquimbo, 65; production 
practices, 65-72 passim; in transhu- 
mance, 67; cheese from, 68; cause of 
deteriorating ranges, 2L See also Live- 
stock grazing 

Gnaphalium chilensis 75n 

Grazing. See Livestock grazing 
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Guacho. See Baccharis concava 
Guamalata, 36. 4fl 

Guanaqueros, 29^ 73^ early man site at, 34. 
Guanguali, 26 

Gmyacdn. See Porlieria chilensis 
Guayacan, port of, 43^ 43n, 5fi 
Gunnera chilensis, 54^ 62. 
Gutierrezia paniculata, 30, 13 
Gymnophyton polycephalum, 22 
Gymnophyton robustum, 2S 

Hacienda Tangue, 13, 29. 6i 
Halcones, 211 
Haplopappus, 28^ ID 
Ilaplopappus baylahuen, 54 
Haplopappus foliosus, 30, 23 
Hippeastrum, FT, 24, 62 
Hippeastrum bicolor, 17n, 3J 
Hippocamelus bisulcus, 32, 12 
Hordeum, 2£ 
Huanta, 27, 24 

Huasco, valley of, 3, 37, 35. See also Rio 
Huasco 

Huentelauquen, 13, 30, 48, 84j culture of, 
25 

Huingan. See Schinus polygamus 
Huintil, 2L Sfi 
Humboldt Current, 9, 14 
Hypsela, 2S 

Illapel, 6, 26, 27, 42, 56] comuna of, 47, 

&l. 5ee a/jo Asentamiento Illapel 
Incas, 36, 22. See also Aborigines 
Incendios. See Fires 
Incienso. See Flourensia thurifera 
Indians. See Aborigines 
Instituto de Investigaciones Agropecuarias, 

Instituto de Investigaciones de Recursos 

Naturales, 62 
Introduced or naturalized plants, 1_7, 1 7n, 

25, 67, 74-76, 77, 78, 81_, for Uvestock 

forage, 17, 62 

Japan, export of cactus to, 17, d2 
Jubaea chilensis, 27, 31. 58. 60. 61. 62 
Juncaceae, 25, 28 
Juncus, 2S 

Kramer ia cistoidea, 3J_, 54^ 58, 62, 64 

La Chimba, 26 
Lagidium viscacia, 12 

Laguna Tagua Tagua, early man site at, 24. 

See also Aborigines 
Lagunillas, 7^ 



La Herradura, 43, 43n, 56 
La Higuera, comuna of, fill 
Lama glama glama, 22 
Lama guanicoe, 32, 22 
Land holdings, 46-50 

Land reform, 46, 47, 42. See also Land 

holdings 
Larrea, 21 

La Serena, L 3, 1, 6, 10-14 passim. 28, 30, 
51, 55, 64, 83j vegetation at, 29, 43; 
establishment of, 38; copper mining at, 
41; comuna of, 4S 

La Silla del Gobernador, 211 

Las Palmas, 22 

Latifundio. See Latifundium 

Latifundium, 40, 46. See also Land hold- 
ings; Fundos 

Lena. See Woodcutting, firewood 

Lengua de Vaca, 7, 22 

Leucocoryne, XT, 24, 26. 62. 65 

Leucocoryne purpurea, 17n, 3J 

Lilen. See Azara 

Liman': plain of, 13, 32; valley of, SI, See 

also Rio Liman' 
Lithraea caustica. 25, 27, 29, 57, 58n, 63 
Litre. See Lithraea caustica 
Livestock grazing, 65-72 
Llanos de Cerillos, 20 
Lluvias. See Agriculture, dry farming 
Loasa tricolor, 76 

Locos. See Concholepas concholepas 

Lolium temulentum, Z5 

Lombardy Poplar. See Populus nigra italica 

Lophortyx califomica, 22 

Los Vilos, 6i 13, 30, 3L 62, 63 

Lota, 43, 5i 

Loxechinus albus, 35n 

Luche. See Porphyra Columbiana 

Luzula, 28 

Machas. See Mesodesma donacium 
Madia sativa, 75n 
Maiten. See Maytenus boaria 
Mantos de Homillo, 27, 60 
Maqui. See Aristotelia chilensis 
Maravilla del campo. See Flourensia thuri- 
fera 

Marino de Lovera, Pedro, 37, 38^ 40, 22 
Matorral, 24, 30, 31, 69^ and chaparral, 

24n. See also Chaparral; Vegetation 
Maytenus boaria, 25, 29^ 62^ 63 
Medicinal plants, 53-54 
Mediefundio, 4lL Sec also Land holdings 
Megabalanus psittacus, 35n 
Mercedes de tierra, 40, 42 
Mesembryanthemum chilensis, 75n 
Mesembryanthemum crystallinum, 26 
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Mesodesma donacium, 35n 

Metallogenic provinces. 1 

Mid de Palma, 27^ 60^ 6i 5fs also Jubaea 

chile us is 
Mimulus, 2& 

Mincha. 73^ comuna of, 48^ 8J 
Minifiindios, 46, 47^ 47n. See also Land 
holdings 

Mining: importance of, 7^ 83j priority in 
use of natural resources, 7^ 55j by the 
Incas. 36^ copper, 43^ boom in silver 
and gold, 42. See also Woodcutting, for 
smelter fuel 

Mitamaes, 26 

Molle. Sec Schinus 

Monte Patria, Vlj^comuna of, 8J 

Moscharia pinnatifida, 26^ 12. 

Muliniim spinosum. 22^ 2& 

Mutisia, 22 

Mutisia spectabilis. 1 7n 
Myrceugenia, 25_, dl 

Nasturtium officinale. (A. 

Natural regions, 9, 81 •84: and land use, 

«l-«4 
Nicotiana glauca, 211 
Nolana paradoxa. 1 7n 
Norte Chico, 36-40 passim, 65^ 62 
Nothoprocta ornata. 12. 

Ocoa, to. 

Oliverera del Pacifico, I 

Olivillo. See Ae.xto.xicon punctaium 

Olneya tesota. 63 

Ophryosporus triangularis, 30^ 23 

Opuntia, 24 

Ordenanzas de Mincrfa, S5 
Ovalle, 4,6,L130,3L64,73,26 
O.xalis gigantea, 29_, 62 
O.xalis perallae, Ih. 

Pachingo, 22 

Pacific Littoral Tradition, 34, See also 

Aborigines 
Paci'tl. See Krameria cistoidea 
Paihuano, comuna of. 48. 8 1 
Paihuen. See Adesmia arhorea 
Pabnax. See Jiihaea chilensis 
Palms. Chilean. See Jubaea chilensis 
Palo Bianco. See Fuchsia 
Palo gordo. See Carica chilensis 
Palqui. See Cesirum parqui 
Pan-American Highway, 6^ L 3D 
Pangue. See Gunnera chilensis 
Pasithea caerutea. 26^ 31 
Patagua. See Crinodendron paiagua 
Peiia Blanca, 55. 63. 73. M 



PequeHa propiedad, 4L See also Land 

holdings 
Peralillo, 4fl 

Peru Current. See Humboldt Current 
Petorca, 6(1 

Peumo. See Cryptocarya alba 

Peumus holdus, 25, 26, 54, 57, 58, 59, dJ 

Phragmites communis. 29, 63 

Pichasca, 15 

Pichidangui, 29, 30, 31, 35, 83, 84 
Picorocos. See Megabalanus psittacus 
Pinus radiata, 15 
Pisco, 25 

Piures. See Pyura chilensis 

Placea amoena, 17n 

Plan Punitaqui, 4S 

Planiago lanceolata, 12 

Plants, facing extinction, 3J_, 54 

Pleocarphus, W. 

Pleocarphus revolutus. 25, 26, 30, 62i 13 
Poa annua, IS 

Population: in 1970, 4, 80; prehistoric, 
37-38. 39, 40^ 19th century, 42, 44; 
early 20th century, 44j rural decrease 
in, 44, SQifiJ; on comunidades, 4& 

Populus nigra italica, 15 

Porlieria chilensis, 24. 25. 27. 29. 63. 2fl 

Porphyra columbiana. 35n 

Potosia, 2Sl 

Prosopis chilensis, 24. 25, 27, 29. 37. 42. 

43, 57,63 
Protothaca thaca, 35n 

Proustia, 27, 52 
Prouslia pungens, 23 
Psoralea glandulosa, 57, 62 
Pueblos de indios. 40_, 50. See also Abori- 
gines 

Punitaqui, 30, 55, 69, 73; comuna of, 48, 

ai 

Pu.va, 24, 30. 3L ^^-^^ 
Pyura chilensis, 35n 

Quebracho. See Cassia closiana 

Quebrada de Arrayanes, 22 

Quebrada de Camarones, 3D 

Quebrada de Juan Soldado, 3D 

Quebrada de las Amolanas, 3D 

Quebrada de Taica, 2D. 

Quebrada las Palmas, 27, 6D 

Quebrada los Chores, 1_, 22 

Quilimari, 13, 31; valley of, 68, &3- See 
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Quillaja saponaria 25, 26, 5L 58-60. 58n. 

62 

Quillay. See Quillaja saponaria 
Quillota, 4i 
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Rio Aconcagua, 22 

Rio Choapa, 3, L 33, 35* 68, 23 
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Rio Cochiguas. 24 

Rio Copiapo, 3, 37, 61 

Rio Elqui, 3,4^6,LL2i24.29j6L12 
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Rio Huasco, 3 

Rio Hurtado, 35, 13 

Rio lllapel. 26, 27, 22 
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Rumex crispus, IS 

Salala. 23 

Salicornia peruviana. 22 

Salix. 25, 2i 

Salix chilensis, t2 

Salix humboldtiana, 21 
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San Pedro Viejo, IS 

Santa Ines, 12, 30 

Santiago, 6,38,53,54,55,63,77,86 
Sauce, bl 

Schinus. 25, 57, 63 
Schinus molle, 24, 27, 29, 62 
Schinus pulygamus, 24, 22, 52 
Scftizanthus litoralis, 17n 
Scirpus, 27, 28 
Seca, quebrada of, 62 
Senecio, 23 

Senecio eriophyton, 54 
Sequias. See Climate; Drought 
Servidumhres, SS. 5ee a/so Ordenanzas de 
Mineria 

Sheep, origins, 38, 37^ raising, 65, 67, 68, 
21 ; types, 62- See also Livestock grazing 

Siembras de rulo. See Agriculture, dry 
farming 

Soils, 31-32. 7ft-77 

Sola res, 4£L See also Mercedes de lierra 
Sonchus asper, 15. 
Sotaqui, 36. 40. Sfl 

South American Hunting Tradition, 14, 
See also Aborigines 



Spanish land grants. See Mercedes de tierra 
Stipa, 21, 63 

Tacas. See Protothaca thaca 
Talguenea quinquenervia, 52 
Talhuen. See Talguenea quinquenervia 
TaUnay, 29, 29n. 30, 73, 84 
Tamaya, 63 

Tara. See Caesalpinia spinosa 

Taraxacum officinale, 64 

Tebol. See Trevoa trinervis 

Tecophilaea, 1 7. 62 

Tecophilaea cyanocroccus, 62 

Tessaria absinthioides, 25, 27, 62, 63, 64, 

73. 76 
Tetraglochin, 27, 28 
Tevo. See Trevoa trinervis 
Tilama, 26, 2L 60. 61 
Tongoy, 4, 26, 29, 30, 43, 43n, 55, 56, 60, 

65, 83i bay of, 34 
Topography, 4:2 
Totora. See Typha angustifolia 
Totoralillo, 6i 

Transhumance, L2, 48, ft7-68 See also 

Livestock grazing 
Tres Cruces, 4fl 
Trevoa trinervis, 52 
Trichocereus, L2 
Trichocereus chiloensis, 52 
Tri folium, 26 
Triglochin maritimum,2Q 
Tropaeolum, 17. 24. 26. 62 
Tunga, 23 

Typha angustifolia, 29, 63 
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ference on Desertification, 86 

United Nations Development Programme, 
8£ 

Universidad de Chile, 65 
UNESCO, 86 

Urospermum picroides, L2 
Urtica, 26 

Valdivia, Pedro de, 37, 35 
Valeriana, 22 
Valle de Pangue, 62 
Valle de Putaendo, 72n 
Valparaiso, 41. 61 

yegas, l_2, 28, 48, 68, 84- 5t'e also Vegeta- 
tion 

Vegetation: relict, L3j description of, 
14-31 ; evolution of, 19-20; Spanish 
accounts of, 19. 25. 39. 39n 

Veranadas, LI, 48, 67, 6fi- See also Live- 
stock grazing; Vegas 

Vicuna, 24 
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Viola asterias, 3 1 
Viviana rosea, 2S 
Vultur gryphus, 3i 22 

Weeds. See Introduced or naturalized 

plants 
Werneria, 2S 

Wheat, exports of, 41, 41n, 4i See also 

Agriculture, dry farming 
Wildlife. See Fauna 

Woodcutting: and preservation of riparian 



forests, 25^ 56-57. 56n; for smelter fuel, 
41^ 42-43. 55-56, 55n, 56n; for fire- 
wood and charcoal, 54-58; laws con- 
trolling, 55, 56-57. 56n, 58: best woods 
for charcoal and firewood, 12 

Xanthium spinosum. 2(1 

Zenaidura auriculata, 22 
Zwergstrauch, 22 
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PLATES 1-2 




Plate 2. Morning retreat of the caranchaca in Quebrada los Choros. 
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PLATES 3-4 
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PLATES 5-6 




Plate 5. Comunidad of Canela Alta. 
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Plate 6. Effects of uncontrolled goat-herding, woodcutting, and dry 
farming on the coast ranges west of the comunidad of Caviolen. 
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PLATES 7-8 




Plate 8. Charcoal burning on Asentamiento lllapel northeast of Caren. 



UNIV. CALIF. PUBL. GEOGRAPHY VOL. 23 



PLATES 9-10 




Plate 10. Degraded lands around Pena Blanca caused by clearing of the wild 
vegetation for Ihivias. 
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